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When Joseph Grinnell passed away in his 63rd year, vertebrate zoology 
lost one of its most distinguished and productive leaders, a man who until 
a few months before his death, was still in the full stride of accomplishment. 
He died May 29, 1939, at his home in Berkeley, California, of a coronary 
occlusion, following an earlier one late in August, 1938. He was born 
February 27, 1877, at old Fort Sill, Oklahoma (then Indian Territory) and 
is buried in California on a hill which overlooks Sausalito from the west. 
Through both his father, Dr. Fordyce Grinnell, and his mother, Sarah Eliza- 
beth Pratt, his ancestry stems back to the Taber family of New England. 
His Quaker ancestors were predominantly English but had some French 
Huguenot blood. On June 22, 1906, at Glendora, California, he married 
Hilda Wood. Of this union there were born three sons, Willard Fordyce, 
Stuart Wood, Richard Austin, and a daughter, Mary Elizabeth. He is 
survived by these four children, his wife, and a younger brother, Fordyce. 

He attended Pasadena [California] High School, received the A.B. degree 
in 1897 from Throop Polytechnic Institute (College) [now California Institute 
of Technology], and from Leland Stanford Junior University he received the 
M.A. degree in 1901 and the Ph.D. degree in 1913. 

The name Joseph Grinnell in the minds of most biologists is closely asso- 
ciated with the California Museum of Vertebrate Zoology, founded in 1908 
by Miss Annie M. Alexander, of which Grinnell was Director from its begin- 
ning until the time of his death. Specimens gathered in the coastal region of 
Alaska in the summer of 1907 by an expedition headed by Miss Alexander 
formed the nucleus of the collection. To these and other materials, Grin- 
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nell’s private collection of 2000 mammals was formally added by gift in 1909, 
and his 8000 birds ten years later. Although administratively separate from 
any other biological department of the University of California, the Museum 
of Vertebrate Zoology immediately established cordial relations with the 
Department of Zoology under the chairmanship of Professor William E. 
Ritter. These ties were progressively strengthened right up to the time of Dr. 
Grinnell’s death, when Professor J. Frank Daniel held the chairmanship of the 
Department of Zoology. But, of all the persons who had a part in helping to 
realize the aims of the Museum, Dr. Grinnell had greatest regard and respect 
for Miss Alexander. The 31 years of cooperation between these two per- 
sons, so fortunate for natural history, continued right down to the day of 
Joseph Grinnell’s death. In his last illness he continued to plan for a study 
of pocket gophers, specimens of which Miss Alexander was seeking in the 
field when news reached her of his passing. 

In the Museum of Vertebrate Zoology he devised and maintained a cura- 
torial system unexcelled; it assured safety of materials and rendered any 
particular specimen readily available. Order, accuracy, and simplicity were 
the essentials he stressed in making the collections of greatest scientific use. 

In his systematic work with mammals he relied upon “mass effect,” as 
he termed it, in making preliminary segregations of closely related kinds. 
This practice he applied to skulls as well as to skins. He had a quick eye. 
Often he would pass by when another person was comparing series of skulls 
and, in casual inspection, point out differences until then unperceived, but 
which mensuration later verified. Complete synonymies and bibliographies 
of California birds and mammals were notable features of his working system. 
The time required for keeping the synonymies up to date usually was found 
on week-ends when others were on holiday. This habit of continuously work- 
ing as long as his senses were undulled by sleep, and the freedom from other 
distractions made possible by his wife’s successful management of the family 
and home, account in part for his enormous published output. 

In the field, Joseph Grinnell was acknowledged by all to be an energetic, 
rapid, persevering worker. His field numbers for vertebrates had reached 
7520 at the time of his death, but this was a second series begun in 1910 after 
he had collected 12,761 specimens under three separate series: birds, 9784; 
mammals, 2398; reptiles and amphibians, 579. His grand total of vertebrate 
specimens, then, is in excess of 20,000. And to this should be added 3005 
pages of field notes prepared after 1908. ‘Time in the field is limited and 
the most possible should be made of opportunity,’ was the way he once 
expressed himself when considering the case of a field assistant who com- 
plained of lack of time for relaxation. A student with an interest in the 
quantity output of collectors for the Museum of Vertebrate Zoology, com- 
piled the average numbers of vertebrate specimens per day, obtained by 
workers who were absent from the Museum for periods of 30 days or more. 
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At the head of the list was Joseph Grinnell with an average of 14 skins per 
day, for a three-month period, along the Colorado River in the spring of 1910. 

Joseph Grinnell began preparing specimens at an early age. On January 1, 
1894, before his seventeenth ae a red-shafted flicker bore his field 
number 72. On his first visit to Alaska, in 1896, he collected specimens and 
ornithological information in hee Sitkan District. His later trip to Alaska, 
from May, 1898, to October, 1899, in the Kotzebue Sound district and Bering 
Sea, although partly inspired by the chances of finding gold, was turned to 
zoological advantage. His travels otherwise were all in quest of specimens 
or of information about animals. Chief among his numerous Geld trips in 
California were the following: San Bernardino Mountains, summers of 1905, 
’06, ’07; Salton Sea and San Jacinto Mountains, 1908; Colorado River, 1910; 
Mount Whitney region, 1911; Yosemite region, 1914, 715; Death Valley 
region, 1917, ’20, ’33; Lassen Peak region, 1924-29; Humboldt and Trinity 
counties, several trips beginning in 1929. In the autumn of 1925 he visited 
the San Pedro MaArtir region of Lower California, Mexico. Ten trips were 
made to museums and meetings in the eastern United States, the first in 
1907-08 and the last in 1935. 

His published works number more than 550. Most of these relate to birds 
and it is expected that a list of his published writings will appear in the next 
volume of “The Condor.’”’ The 76 publications which treat, wholly or in 
part, of mammals, include: A pat reser list of the mammals of California, 
1913; Natural history of the ground squirrels of California, 1917, with J. S. 
Dixon; A geographical study of the kangaroo rats of California, 1922; Animal 
life in the Yosemite, 1924, with T. I. Storer; Vertebrate natural history of a 
section of northern California through the Lassen Peak region, 1930, with 
J. 8. Dixon and J. M. Linsdale; A review of the Recent mammal fauna of 


? 


California, 1933; Fur-bearing mammals of California (July 22), 1937, with 
J. 8. Dixon and J. M. Linsdale. Most of these works, and many of his bird 
papers, were of several hundred pages each. His first papers were on birds, 
and several of these papers were written in co-authorship with his mother, 
who was a prolific writer on several subjects. In 1907, with his brother, he 
published a — on the butterflies of the San Bernardino Mountains; in 1908 
with David Starr Jordan, an account of a new species of trout; and in 1917, 
with C. L tiaieie he published “A distributional list of the amphibians and 
tiles of California.” 

These excursions into fields apart from his main interests, however, were 
not typical of his work, as is shown by his published research output, and by 
the whole development of the Museum of Vertebrate Zoology itself, both of 
which illustrate how success results from channeling of effort. In the first 
place he aimed to limit himself to California. In the second place he restricted 
his work to vertebrates, exclusive of fishes. In the third place he customarily 
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selected a limited geographic area, even within California, and worked it 
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out to published stage of completion before undertaking another. He always 
had a plan and stuck toit! It is true that a certain geographic breadth +. 
given to the work of the Museum of Vertebrate Zoology as a result of its 
investigations in Alaska, in British Columbia (reported on mostly by others 
than himself) in Lower California, Mexico, and later in states adjoining 
California, but these were undertaken at the suggestion of Miss Alexander, 
who, herself, with Miss Louise Kellogg, did a large share of the field work. 
3rinnell approved of this, but was not enthusiastic about personally working 
up the results. It was outside the political boundaries of California, which, 
in a way had, for him, more significance than the natural boundaries of a 
species or genus. Projects of his students which took in territory outside 
the state, in order thus to treat of a natural unit, he viewed with a jaundiced 
eye; and he almost always qualified his approval of them by suggesting a 
limitation of the geographic area to California or a part thereof. His reason 
for recommending thus was primarily because he regarded the chances of origi- 
nal findings in natural history as increased by concentration on a special area, 
and secondarily because he was interested in California. In contrast to this 
objective, which a few biologists regarded as too narrow, his viewpoint was 
remarkably broad in other ways. With birds, mammals, reptiles, or am- 
phibians alone he was not so much concerned as with all of them, and he was 
even more concerned with their interrelationships and relations to the 
flora and even to inanimate parts of their environment. He preferred the 
term natural history to ecology; and all of his pupils, and certainly most of 
his readers, would agree that he abundantly deserves the name naturalist 
the one above all others that he would have personally chosen. For him, the 
term carried high moral, as well as professional, connotations. The breadth 
of his interests, the depth of his knowledge of natural history, and his compre- 
hension of ecological relationships probably were better known to his pupils 
than to his readers. To the suggestion that he put into book form the sub- 
stance of his lectures in “Zoology 113” he always replied, “I will do so, in 
just one book, when I am an old man, retired.”” For him there still were too 
many other interesting things to do in natural history. 

Writing was his method of expression and it was there that he occasionally 
gave play to his sense of humor, which reminded one of that of a boy, mis- 
chievous but never mean, who did things “to see what would happen.” In 
letters to selected colleagues he would sometimes take a point of view, or carry 
an idea to such an extreme, in seeming earnestness, that the correspondent’s 
fulminating reply would indicate his displeasure and consternation. This 
same trait, or one akin to it, led him to include in an occasional published 
paper some neat-sounding phrase or pat word which he knew would give pause 
to the editor or reader, or both. In our own journal (1934, pp. 210-220) he 
once wished to write of a large-gauged mouse’s utilizing hidey-holes of correct 
caliber; but his purpose was thwarted by editorial deletion of the colloquialism 
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“hidey-holes.” In another paper (1932, p. 320) he remarked, concerning the 
habitat of a Dipodomys, that the soil was “diggable... but not wind- 
driftable’’! 

3ecause of his attention to geographic variation, with the resultant naming 
of subspecies (geographic races), he was identified in some minds as a sys- 
tematist; yet he gave but little time and scant interest to systematics which 
dealt with full species and none at all to phylogeny involving genera and higher 
systematic categories. As he himself emphasized, his interest was in the twigs 
and buds of the phylogenetic tree—geographic variants—close attention to 
which he thought might reveal Nature’s means and methods in evolving kinds 
of animals. Here again his marked sensitiveness came into play; for pointed 
comments about “superficial systematics,” that he was forced to hear from 
the lips of biologists ignorant of the aims of this work, penetrated deeply and, 
in the end, led him to pass on, or leave for others, some “new forms.”” Despite 
this “restraint’’ he named 69 kinds of mammals and 97 of birds. Of animals 
which bear his name I know of 2 insects, 7 birds, and the four mammals, 
Scapanus latimanus grinnelli Jackson (1914), Procyon lotor grinnelli Nelson 
and Goldman (1930), Eutamias dorsalis grinnelli Burt (1931), and Microtus 
californicus grinnelli Huey (1931). 

“J. Grinnell” ’s effectiveness as a conservationist, though well-known to a 
few persons, was much greater than was generally supposed. It is true that 
he published some articles on this subject and that in his course “Applied 
Vertebrate Zoology”’ he disseminated ideas; but his share in preserving and 
managing the native fauna and flora was largely accomplished by more 
indirect means. He liked to inspire the beginning of a movement, then sit 
back and watch it grow, fully content with, and even desirous of, anonymity 
for himself. As indicating the breadth of his fields of influence there may be 
mentioned Grinnell’s part, along with Stephen T. Mather and C. M. Goethe, 
in inauguration of the nature guide-service in national parks; the impetus and 
direction (later changed) he gave to rodent control by publishing, with Joseph 
Dixon, the “Natural history of the ground squirrels of California” in 1917, 
and by serving as consulting zoologist for the horticultural commission in 
1918; his influence in shaping the California Fish and Game Code; and the 
share he took in formulating the policy concerning California state parks. 
The backbone of his method was first the early presentation of biological 
facts which served as guide posts for administrative action and, second, com- 
mendation, in personal correspondence, of constructive action taken by offi- 
cials. Only twice, so far as I know, did he take part in initiating opposition 
campaigns, and then only after he had exhausted other means of solving the 
problem. His first venture of this kind was in the period 1910-15 when, with 
Walter P. Taylor and Harold C. Bryant as associates, he actively opposed the 
inadequacy of the then existing California statutes protecting wild game. 
Although at first defeated in his efforts, and finally hampered by attempts of 
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opponents to exert poli**~ © _...sure, he lived to see the “no sale of game’”’ con- 
cept, and other reforms espoused by him, enacted into law;and more than that, 
these concepts today are taken for granted as fundamentals in game legisla- 
tion. The second venture was between 1930 and 1935, when, with Jean M. 
Linsdale and myself as assistants, he opposed the extension of control 
(reduction) of wild mammals to public and uncultivated lands, the use of 
the cumulative poison thallium, and the advertising of methods for killing 
small birds in the supposed interest of fruit and vegetable growers. If he 
won the last point, he had the same difficulties on the first two as he did with 
the ‘‘no sale of game”’ 15 years before; but he was optimistic. Only two days 
before his death he indicated his expectation that the then-pending transfer 
of the Bureau of Biological Survey to the Department of the Interior under 
Secretary Ickes, would effect some of the reforms he sought. 

He was a member of at least 34 scientific societies, in many of which he 
occupied responsible offices. In addition to the Presidency of our own Society 
in the year 1937-38, he was a past President of the American Ornithologists’ 
Union, Honorary Member of the Linnaean Society of New York, Fellow of 
the American Academy of Arts and Sciences, Correspondent of the Academy 
of Natural Sciences of Philadelphia, to mention only a few of his affiliations 
His extreme modesty in certain directions prevented even most of his close 
associates from knowing anything of many honors and awards tendered him 

Grinnell’s mature wisdom, keen insight into future possibilities, fairness, 
and application of the scientific method to administrative problems was recog- 
nized at Berkeley. He was called upon, therefore, to serve on many impor- 
tant University committees. 

Professor Grinnell was deservedly known as an eminent teacher. He was 
Assistant Instructor in Zoology, Throop Polytechnic Institute, 1897-98; 
Assistant in Embryology, Hopkins Laboratory, Stanford University, summer 
of 1900; Instructor in Botany and Zoology, Palo Alto, California, High School, 
1901-03; Instructor in Ornithology, Hopkins Laboratory, Stanford Univer- 
sity, summers of 1901 and 1902; at Throop Polytechnic Institute, Instructo1 
in Biology, 1903-05, and Professor of Biology, 1905-08; at the University of 
California, at Berkeley, in Zoology, Assistant Professor, 1913-17, Associate 
Professor, 1917-20, Professor, 1920 until the time of his death. 

As I knew him (/rom January, 1924, until his death) his lectures to under- 
graduates were characterized by lucidity, explicitness, enthusiasm and meticu- 
lously perfect diction, except for not infreqhent use of the phrase “it don’t.’ 
As a few persons knew, he consciously clung to this as forming one remaining 
link with the simplified English and phonetic spelling that he once espoused. 
The laboratory exercises he set up were designed to be, he once said, as 
different as he could make them from the sort inflicted upon him when he 
was an undergraduate. The principal advantage to the student of these 
laboratory periods was the opportunity to discuss with Grinnell some problem 
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of zoological interest, more often than not unrelated to the laboratory exercise 
in hand. Often the discussion hinged on means of carrying forward out-of- 
doors some set of observations that the student had under way. In later 
years, when the increasing numbers of students in these classes precluded his 
sharing with each pupil as much of the laboratory time as formerly in this 
fashion, he reluctantly permitted, or more often posed as being unaware of, 
the more conventional laboratory exercises which were substituted by his 
assistants. At about this same time he inaugurated, as a kind of substitute, 
the assignment to each student of some field study on which he must make a 
written report, without recourse to published literature. There were thus 
fostered many unique ideas and highly original interpretations of the behavior 
of animals. This result, in itself, went far in Grinnell’s mind to justify the 
system. In any event, it departed significantly from a kind of laboratory 
teaching that he held in low esteem; and his reduction of the laboratory time 
indoors to a minimum, in favor of supervised observation of animals out-of- 
doors, was to be expected. Afield, rain or shine, with a group of twenty-odd 
students was where he taught most effectively. Every movement, note, and 
structural part of a bird or mammal he at one period maintained had a use; 
and certainly each one of a great number of any animal’s attributes had for 
him a definite significance. This was his “laboratory,” and here he made 
sure, often by indirect pedagogy, that the students found out for themselves 
many of the things he knew, and that they learned how to record what they 
saw. Of the final mark in the course, one-fourth rested on the field notebook 
alone! The lucidity, explicitness, and enthusiasm of his lectures were in a 
way reversed on these field trips; the order was enthusiasm, explicitness and 
lucidity, tempered always with a scholarly dignity 

In teaching graduate students, he theoretically followed what he main- 
tained was the system of his own favorite major professor, Charles Henry 
Gilbert. This comprised two things, only: acceptance of the student’s enroll- 
ment card at the beginning of the term and appraisal of the manuscript report 
at the end of the term. Practically, even as early as 1924, he did much more. 
Anyone, graduate student or otherwise, working within the radius of Grin- 
nell’s normal “‘territory”’ was visited often, particularly if zoological specimens 
were in evidence. His obvious interest in the specimens and in the results 
of one’s study of them was so genuine that most persons readily talked to him 
about their findings. His genuine interest and his questions made one’s 
problem seem more important and generally left the student with a fair 
outline for carrying his investigation forward. The discussion more often 
than not was terminated by Grinnell’s suddenly darting away, back to his 
own work, in a fashion which those who knew him took for granted, but which 
invariably impressed strangers because his departure was so abrupt and so 
entirely without warning or apology. Whether or not the student got his 
material into manuscript form was his own affair. If and when he did, a 
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session with Professor Grinnell in editing the first two or three pages ended 
with the admonition to “go over the remainder and fix it up the same way.” 
Not only was the form of expression subjected to critical examination from 
many angles, but the ideas themselves were examined in the same way. 
“How do you know that?” was a query of his which led many aspiring authors 
to rewrite large sections of their manuscripts. Those who persisted to the 
third or fourth writing might earn moderate praise, for what Professor Grin- 
nell was more apt to term the “passableness”’ than the “‘excellence’’ of the 
final draft. It was his habit to submit selected manuscripts of his own for 
criticism to his pupils, who often were impressed at his ready willingness to 
acknowledge imperfections. Then it was that he would make the point that 
any statement of which the meaning is not clear, even to one person, shoul 
be reworded, because there is a way of stating the thought so that everyone 
will understand it. By this pedagogical device he rendered opinionated 
pupils more tractable when he next corrected their manuscripts. In later 
years he offered each spring a non-credit course, “Scientific Writing,’ which 
was attended by graduate students other than his own and even by faculty 
members. 

He was editor of the ornithological magazine, ‘““The Condor,” from 1906 until 
his death; and service on the Editorial Committee of the University of Cali- 
fornia Press and the Editorial Committee of the Department of Zoology oc: 
pied a large share of his time. This experience, and a natural aptitude ir 
precise expression, contributed much to his success in graduate teaching 

Other modifications of his theoretically simple system for offering graduat 
instruction were the addition of “Vertebrate Review,” a weekly seminat 
current literature in the field of vertebrate zoology, and also the requirement 
that each student who undertook a problem of investigation should pres 


at the beginning of his work a full outline and at the end of each semeste 


written report of progress. As the number of students increased he divided 
their supervision with, or delegated it outright to, one or another of his 
younger associates. More than twenty graduate students were working 


under the direction of Professor Grinnell and his associates at the time h« 
was taken ill. 

Dr. Grinnell’s attention to details of geographic distribution, in an area 
which was highly varied topographically and climatically, inspired similar 
work among contemporary West Coast naturalists as well as among his 
students. The publication in 1919, with Harvey M. Hall, of “Life-zon 
Indicators in California’ and the demonstration in published works like 
“Animal Life in the Yosemite’ of the usefulness of the life-zone concept as 
enunciated by C. Hart Merriam, brought wider recognition of the worth of 
this concept at a time when biologists in less diversified regions were ques- 
tioning its value. This feature and other things emphasized by Grinnell 
gave direction to studies in natural history which greatly influenced the work 
of western naturalists in the past thirty-five years. 
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MAMMALS OF THE CHIRICAHUA MOUNTAINS, COCHISE 
COUNTY, ARIZONA 


By Vicror H. CAHALANE 


The following list is one of the results of a field study made during the 
summers of 1932 and 1933 in the Chiricahua Mountains of southeastern 
Arizona. This range runs in a general north-south direction for approximately 
30 miles, while its maximum extension east and west is about 20 miles. Chiri- 
cahua Peak, the highest point, is 9,795 feet above sea level. The eastern base 
of the mountains, in the San Simon Valley, has an elevation of about 4,500 
feet and the lowest place in the immediate region, the San Simon Cienega, is 
approximately 3,900 feet. On the western side, the Sulphur Springs Valley 
is at least 600 feet higher. 

The vegetation of the San Simon Valley is definitely that of the Lower 
Sonoran Zone or arid grassland belt. The upper limit of the zone, at 5,000 
feet, practically coincides with the eastern base of the range, although it 
extends for a mile or two into the mountains on the floor of the wider canyons 
(Cave, Silver, and Whitetail creeks). The hot south slopes of some of the 
low foothills come within this zone. Mesquite, catclaw and creosote bush ar 
the most prominent plants. Although somewhat more elevated, the Sulphur 
Springs Valley also belongs in the Lower Sonoran Zone. The west-facing 
exposure favors the accumulation of heat and this valley therefore has a 
relatively high average annual temperature. 

The Upper Sonoran Zone or encinal life belt is the most prominent life 
belt in the Chiricahuas and probably occupies more than 50 percent of the 
surface, at least on the eastern drainage. It is an area of steep-walled, often 
narrow, canyons which broaden and become shallow toward their sources. 
On the eastern slope, the altitudinal limits of the zone are from 5,000 feet 
to about 8,300 feet, while on the western side, where the drainage tends to 
turn in a somewhat northerly direction, the upper limit may be as low as 6,500 
feet. The most abundant trees are oaks and junipers. Pinyon or nut pin 
(Pinus edulis), usually a characteristic species of the local forests of this type, 
is relatively scarce in the Chiricahuas. 

Above the Upper Sonoran Zone is the Transition, which is synonymous with 
the Yellow Pine Association of the montane forest life belt. It occupies the 
more level ground above the heads of the canyons, and extends nearly to the 
tops of the highest peaks except on the cold north slopes. Parks or grassy 
openings are common. ‘The dominant tree species is ponderosa pine (Pinus 
ponderosa var. scopulorum). 

On the north slopes of Fly and Chiricahua peaks, and on the elevation south 
of Round Park, are relatively small patches of Engelmann spruce (Picea 
engelmannii) and large-toothed aspen (Populus tremuloides aurea). This 
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Field work during the first year, June 25 to September 24, 1932, was devoted 
to trapping on the eastern slope of the range from the summit of Fly Peak to 
and including the San Simon Valley floor. The following year’s work, from 
June 21 to August 24, was designed to cover areas previously neglected and 
to re-examine those that seemed most likely to yield further results. Lack of 
time precluded any work on the west side of the mountains. A total of 31 
trap stations were distributed along a transect from the crest (9,795 feet) 
down to 8,000 feet, from 6,500 feet to 4,300 feet, and at the low point locally 
in the San Simon Valley at 3,900 feet. The majority of the traps used were 
of the metal box type devised by Dr. H. B. Sherman of the University of 
Florida, but deadfall or snap traps were also employed. Steel traps were 
used for larger mammals. A few specimens were secured with the shotgun, 
and a number of bats were taken at dusk with a salmon landing net as they 
hovered over a waterhole to drink. Other bats were taken with an insect 
net in an abandoned mine tunnel. Specimens mentioned in the following 
veccount were taken by me, unless otherwise credited 

This study was undertaken as a part of the program of the Cranbrook 
Institute of Science of Bloomfield Hills, Michigan, and expenses for the 
field work were obtained from this source. I am indebted to Dr. Lee R. 
Dice, Director of the Laboratory of Vertebrate Genetics at the University 
of Michigan, for many valuable suggestions, for assistance in identifying 
specimens and for criticising an early draft of this manuscript; to the Desert 
Laboratory of the Carnegie Institution of Washington for indispensable help 
in transporting equipment and establishing camps, and to many officials 
of the Forest Service, the Biological Survey, the Arizona Game and Fish 
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LIST OF MAMMALS 


Sorex vagrans monticola (Merriam) tocky Mountain shrew.—Jackson (1928, p. 112) 
records four specimens from Fly Park in the Collection of the U. 8. National Museum. 
Despite intensive trapping in suitable habitats above 8,000 feet, no specimens were 
taken except a single female in Long Park on July 11, 1933. The site was at the upper 


end of the Park, at an elevation of 9,000 feet, where a line of traps, baited with bacon and 
olled oats, was placed along the small permanent stream of clear water. The animal 
was apparently nursing young. It measured as follows: Total length, 100 mm.; tail, 41 
hind foot, 11.9; ear, 4.9; length of skull, 17.6; weight, 11 grams 

Notiosorex crawfordi crawfordi (Coues). Gray shrew.—The first record of the 
occurrence of this shrew in Arizona was established by Philip M. Blossom (1933, p. 70). 
lhe specimen that he acquired was taken by a resident in a cultivated field near per- 
manent water at 6500 feet in Pinery Canyon, on the west slope of the mountains 

Choeronycteris mexicana Tschudi. Long-nosed bat.—A specimen was taken eight 
miles west of Paradise on August 17, 1904, by Philip Waughtall. As well as being the 
only available record for the Chiricahuas, this is the first record for the genus and 
species for the United States. (Miller, 1906, p. 96.) 

Myotis californicus californicus (Audubon and Bachman). Little California bat 
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A skin and an alcoholic specimen from “‘Chiricahua Mountains”’ are in the U. 8. National 
Museum (Miller and Allen, 1928, p. 154). Price and Condit took an adult female in 
tock Creek (Allen, 1895, p. 248), and Bailey (1931, p. 390) records others from thi 
Animas Valley, New Mexico. 

Myotisvolans interior Miller. Western little brown bat.—Twospecimens were taken 
One, on August 5, 1932, was shot in the South Fork of Cave Creek at an elevation of 
about 5300 feet, while the second was taken the following year, on July 20, at a small 
tank at Sierra Linda Ranch in Cave Creek at an elevation of 4700feet. The first locality 
is well within the Upper Sonoran zone, while the second is at or near the lower edge. 

There is also a skin in the U. S. National Museum from this range. (Miller and 
Allen, 1928, p. 143.) 

Myotis thysanodes Miller. Fringed bat.—A single specimen of this probably com- 
mon bat was captured on July 23, 1933 with an insect net, in an abandoned mine tunnel 
about a half mile northwest of Portal postoffice, near the junction of the Upper and 
Lower Sonoran zones. 

Myotis evotis chrysonotus (J. A. Allen). Little long-eared bat.—A skin in the Ameri- 
can Museum of Natural History is labeled ‘‘Chiricahua Mountains,’’ and there are tw: 
in the U. S. National Museum collection from Paradise (Miller and Allen, 1928, p. 117) 

Lasionycteris noctivagans (LeConte). Silver-haired bat.—‘‘Three specimens wer 
taken by Price and Condit, June 11 and 23, 1894 and several others were seen at Fly’ 
Park.”’ (Allen, 1895, p. 248.) 

Pipistrellus hesperus merriami (Dobson). Merriam bat.—The single specimen of 
Pipistrellus was captured in a salmon landing net on July 20, 1933, as it fluttered over 
the water in a tank in Cave Creek near Portal, at the lower edge of the Upper Sonoran 
zone. In 1894 Price took one at the mouth of Rucker Canyon (Allen, 1895, p. 24 
The species is probably more abundant than these records indicate, as there are speci- 
mens extant from Guadalupe Canyon in the southeastern corner of Cochise County 
from Dos Cabezas (Miller, 1897, p. 89), and Animas Valley (Bailey, 1931, p. 385 

Eptesicus fuscus pallidus (Young). Pale brown bat.—Specimens were collected ir 
the South Fork of Cave Creek four miles southwest of Portal in the Upper Sonoran Zone 
and at Rustler Park in the Transition Zone. 

Between May 31 and July 11, 1894, thirty specimens were collected in the Chiricahua 
Mountains by B. C. Condit. They were said by W. W. Price to be abundant everywher 
from the desert to the summit, and, with the exception of the silver-haired bat (Lasi- 
onycteris noctivagans), appeared to be the only bat living on the mountain top It wa 
noted specifically at Fly Park and in Rock Creek (Allen, 1895, pp. 247-8). 

Lasiurus borealis teliotis (H. Allen). Western red bat.—This was the most abundant 
of the species of bats frequenting the waterholes of Cave Creek near Portal in the last 
half of July, 1933. It was not found elsewhere. 

Price and Condit took a nursing female and two young a few days old from the thie] 
foliage of a peach tree at Wilgus postoffice, at the west base of the Chiricahua Mountains 
on June 26, 1894 (Allen, 1895, p. 246). 

Corynorhinus rafinesquii pallescens (Miller). Long-eared bat.—A colony of long 
eared bats was discovered in an abandoned mine tunnel about a half-mile northwest of 
Portal postoffice, at the junction of the Upper and Lower Sonoran zones. Corynorhinus 
was apparently associated with Myotis thysanodes in the same shaft, which was only 
about a hundred feetinlength. A series of eight adults was taken. 

Antrozous pallidus pallidus (LeConte). Desert pale bat.—One specimen, a female 
was captured September 6, 1932 in a house near Portal and was presented to me by 
Elliot Sowell. This locality is at the upper edge of the Lower Sonoran Zone. The 
record seems to be the only one for this area. 
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Tadarida mexicana (Saussure). Mexican free-tailed bat.—Price and Condit col- 
lected 6 specimens in the Chiricahua Mountains June 19-23, 1894, and found the species 
abundant on the summit during June (Allen, 1895, p. 246). 

Tadarida nevadensis (H. Allen). Nevada bat.—A female was taken June 22, 1894 
in Fly Park by W. W. Price, who saw another large bat, supposedly of this species, on 
the same evening. These bats were associated with large numbers of 7. mezicana. 
(Allen, 1895, pp. 245-6.) 

Euarctos americanus amblyceps (Baird). Black bear.—Black bears are present in 
the more inaccessible parts of the Chiricahuas. I was shown a large claw of an animal 
that had been trapped by Postmaster James C. Hancock of Paradise. He described it 
as being of the cinnamon color phase. 

Fairly fresh droppings were seen on July 13, 1933, near Maple Camp in the South 
Fork, one and one-half miles above the Forest Service camp ground. They were made 
up mostly of remains of meat, and numerous hard parts of insects. 

Price (quoted by Allen, 1895, p. 255) wrote that, at the time of his visit in 1894: 
“At Rucker Canyon, [black bears] were quite common during March and April. Bands 
of three or four, judging from the tracks, frequently passed through the canyon.” 

The species is evidently much reduced in numbers at the present time, as no indica- 
tions of such abundance were observed. 

Procyon lotor mexicanus (Baird). Mexican raccoon.—No signs of raccoon were 
found. However, as I obtained reliable testimony from local residents who would 
hardly confuse the raccoon with any other species likely to be present, I include it in 
the list 

Jack Maloney, a rancher in Cave Creek about four miles above Portal, told me that 
about ten years ago raccoons were numerous in his vicinity, and that his corn crop was 
almost ruined by them at that time. For several years previous to 1932 he had seen 
no more evidence of the animals. 

Mrs. Maloney said that she and her family had captured a young raccoon some years 
ago, but after attainir maturity it occasionally displayed an unruly disposition and 
was therefore taken to eir ranch at the San Simon Cienega, about 17 miles north of 
Rodeo. In193laracco (possibly the same animal) appeared again around the ranch 
in Cave Creek. The air .ne distance between the two points is 15 miles, but during 
the rainy season the raccoon would find the wash along Cave Creek a convenient route 
to follow back to the mountains. 

Nasua narica pallida (Allen). Coati.—The presence of this species so far north is 
unusual, but I was told by Deputy Game Warden Bill Lee of Paradise that individuals 
were sometimes known to occur in the region, and that the local name is ‘‘Mexican 
cholugo.’”’ Presumably they wander north from Sonora. On August 11, 1932, a coati 
was killed by a cowboy beside the Rodeo-Douglas road (U. 8. Highway 80) four miles 
south of Apache, Arizona. The skull was brought to me later by Mr. Lee, who described 
the location so that I was enabled to find and preserve the remainder of the skeleton. 
The skin was past redemption. 

Bailey (1931, pp. 347-348) wrote that Goldman, in August, 1908, identified, from the 
description, a nasua killed in the southern end of the Animas Valley (across the Pelon- 
cillo Mountains from the San Simon Valley) ‘‘just north of the international boundary,”’ 
and adds that this is not strange, as specimens have been taken equally far north in 
southeastern Arizona. The point where my specimen was killed is about 22 miles north 
of the Arizona-Sonora line. 

Bassariscus astutus arizonensis Goldman. Arizona ring-tail.—This animal was 
locally abundant in suitable habitats in the Upper Sonoran zone. In Cave Creek near 
the Maloney ranch, ring-tails were nume:ous, and one was seen here crossing the road 
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at night late in August, 1933. Numerous tracks were found in the dust on the floors of 
the caves near the junction of the north and south forks of Cave Creek. In the South 
Fork itself, evidences of the animals were found about a mile above the Forest Servic: 
camp ground, and two were caught there in a jumbled mass of rocks. Walter P. Taylor 
reports that ring-tails are common in Pinery Canyon 

Ernest Lee, of Paradise, told me that ring-tails had been abundant around the aban- 
doned mine shafts in Onion and Silver Creeks, although the high fur prices prevailing 
previous to 1930 had resulted in reduction by trappers. He related that a former 
resident had live-trapped a number of specimens, intending to rai 





» young to supply th 
New York pet shops, and at one time had 42 ring-tails in a large enclosure. The scheme 
was never carried through to completion and the animals were released. 

Where undisturbed, the ring-tail may not be entirely nocturnal. In early 
llow cave in the base 


o shal 
a sha 
cliff above the South Fork Camp Ground. The back of the e: 





1932, a trap was set for a mountain lion at the edge of 


> was almost filled 1 





the debris of an old woodrat nest, then unoccupied. On August 10, a visit was made t 
the trap about 4 p.m., and as I approached, still out of view, there came the sour 





stone dislodging. The trap, it was found upon examination, had been freshly disturbe: 
Several minutes elapsed before the sound as of a stealthy footstep caused me to turr 
just in time to see a ring-tail disappear behind the woodrat nest. Although the base of 
the cliff was in shadow the sun was shining brightly. The trap was reset and the ring- 
tail, a large male, was caught that night. Subsequent fruitless trapping and abss 

of fresh signs indicated that it apparently was a solitary individual, an exception to tl 


rule that the animals are sociable and usually found in groups. When unmolested, ring- 
tails are unsuspicious and easily caught in box traps baited with meat, but after a few 
members of a colony are taken, the survivors learn to avoid danger. They then becom 


rather difficult to capture 





oratory at Bloomfield Hills, Mich 


They were congenial to each other, and, although disputes sometimes arose overt 





Several adult ring-tails were shipped to the lal 


when only one piece was in sight, these altercations never had serious results 

The animals quickly became tame, and while they would not allow themselves to b 
touched, showed no fear of persons to whom they were accustomed. When seriously 
disturbed or when approached by strangers, anger or fear was expressed by a success 
of growling clucks, or a series of low, hoarse barks on a background of deep grow! 


Wild, trapped ring-tails, when first approached, uttered a succession of piercing screal 


A nest box with a removable cover was provided for the captive Although repeat 
replaced, the lid was always either partially dislodged so that it was left resting at 
angle or was thrown completely off. This might have been due to a desire to wa 
the surroundings. Ring-tails manifest much curiosity, and, except in the middle of th 


day, when they were either asleep or drowsy, the caged animals were alert to all unusua 
movements 

The animals were fond of oranges (which were fed alternately with live rats or beef 
they would clean out all pulp, leaving the rind clean. Orange seeds were split op 
along one side, the husk pealed back and the contents eaten 

Two of the ring-tails died after each had been in captivity about six months. On¢ 
death may have been due indirectly to an abscessed ear; the other was apparent 
caused by sclerosis of the liver. The carcass of this animal was excessively fat. Before 
making it into a specimen it was necessary to repeatedly scrape the skin and soak it ir 
naptha 

Spilogale arizonae arizonae (Mearns). Arizona spotted skunk.—In the parts of th 
Upper and Lower Sonoran zones where I trapped, spotted skunks were found only in 
the low foothills at the very edge of the desert. Two animals were caught at an old 
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One of them had a bot about two 


i near the left ear 


aa 


Arizona skunk.—This was the common species 
to be universally « 


in Zone 


istributed in the mountains, 
t, at Rustler Park in the 


] 
t 9.500 fee 











Tr tion Zone (8,300 feet) and in the South Fork of Cave Creek, Upper Sonoran Zone. 
lr ecies were also trapped at Portal postoffice at 4,800 feet, and 
¢ t a mile east of Portal, at the upper edge of the Lower Sonoran 
Zo1 ‘obably not common on the desert, where its place is taken by 
Me ind Conepatus sy 
r} ce seemed to be in the Upper Sonoran Zone. Many places in 
tl South Fork of Cave Creek showed where the animals had been 
r g for insect larvae In 1933, while trapping on the crest of the divide between 
Cave Cr nd the South Fork, I found that p »f mellow soil had been thoroughly 
\ ects or small rodents r an area extending along the ridge for a mile 
Ev foot of soil on th pat s, fre quent t t yr thirty irds 8q re, had been 
lug t depth of three to six inches 
Mephitis macroura milleri (Mearns Northert yoded skun! Although I found 
mens of this spe residents described it accurately as being present on the 
Ip] rt About September 15, 1933, Alex Wa f Tillamook, Oregon, who was 
ting f he Cl land Museum of Natural Histor 1 ered, in a garbage can 
Fore Service camp ground at the er yf the r 1 in the South Fork, a ‘‘fine 
hick nade into a spe é inpubl l espondence This record 
so extends the range of the species f1 the Lower Sonoran Zone well into the Upper 
g n Zone 
Taxidea taxus berlandieri (Bai Mex badger.—On the San Simon Valley 
f badgers wv yn ) far to bunda f th vpoint of ranchers whose 
Ls illy stumble into the de1 nd hol lr} holes wer merous 01 
) t of Port in tl nity of Rod nd around the San Simon Cienega 
M ( I le in digging out rodent These opening ntribute some 
retention of rainfall t itching water that would otherwise run off the closely 
during sudden hard showers and up to tl rovo 
One male wv trapped in the mesquit« t of Portal 
Urocyon cinereoargenteus scottii (Mear: Arizona gray fox.—Gray foxes were 
f s, especially in the canyons of t Upper Sonoran Zone One was seen 
{ ( near Malor s Ranch, July 9, 1932: and an animal that was probably 
eard bar ron July 13, 1933, near Maple Camp in the South Fork of Cave 
{ 
re in the Biological Sur lection; one is labeled simply ‘‘Chiri- 
lou ns vhile the other came from Pinery Canyon on the western slope 
Canis latrans mearnsi (Merriam). Mear coyot Coyotes are fairly numerous 
San & mn. Valle I secured the skeleton of one that had been trapped near the 
it f Sulphur Draw, about four miles west of Rodeo Most of those taken are 
shooting, because, like wolves, coyotes are very cunning and trap-wise. 
A igh probably not as common in the mountains as the valley, signs of their 
prese indicate that coyotes are widely distributed. In 1932, droppings were seen 
rge I it the foot of the north wall of South Fork Canyon above the Forest 
Ser imp gi yund The animal apparently had used the rock as a vantage point 
hich t btain a wide view of the canyor Che following year, old droppings 
er iticed in Long Par! Rabbit fur and deer hair, as well as bits of bone, were 
ast ruishable 
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Canis lupus baileyi (Nelson and Goldman). Mexican wolf.—Local ranchers said 
that wolves are very rare, although occasionally they are seen and sometimes taken in 
traps. Stanley P. Young of the Bureau of Biological Survey is of the opinion that the 
few occurring come in from Mexico. 

A specimen of the Mexican wolf taken at Chiricahua, in the San Simon Valley about 
twenty miles northeast of Douglas and about five miles from the foothills of the range 
was assigned to this species by Nelson and Goldman (1929, p. 165). 

Felis onca arizonensis (Goldman). Arizona jaguar.—Although several jaguars have 
been reported from the Chiricahuas, it is improbable that the species can be reported as 
resident. Those that have occurred probably came in from the south and southwest 
Even one mountain range may not be sufficiently large to afford a permanent supply of 
food, and depredations on stock are likely to bring deadly reprisals from ranchers. 

At least one animal has been seen in the vicinity of Portal. Some years ago a large 
jaguar leaped across the Portal-Rodeo road near the Faucett Ranch in front of a car 
driven by Mrs. Margaret Girnett, owner of the Sierra Linda Ranch near Portal, who 
told me of the incident. 

Another jaguar was trapped years ago on top of the Chiricahuas, according to infor- 
mation furnished by Frank H. Hands of Dos Cabezos. The hide had been in the posses- 
sion of Mariana Soto of Wilcox, but eventually outlived its usefulness and ended its 
days hanging on a fence inthe town. Another jaguar killed a steer at the Long Ranch 
and was shot by Walter Birchfield, formerly ci the Lower Diamond A Ranch, and a 
cowboy 

The Hands brothers, John, Frank H., and Percy, killed a jaguar near the present 
Chiricahua National Monument, sometime between January 1 and 12,1912. The skin 
of this animal is in the collections of the University of Arizona. According to F. H. 
and John Hands, the jaguar had killed a cow and a calf at the forks of Bonita Canyon 
above Faraway Ranch (north of Pinery Canyon, on the west slope of the mountains). 
A trap was set at the carcass and a week or ten days later the cat was caught. As the 
drag broke, the jaguar was able to retreat into the mountains, where it was cornered in 
a small cave and killed. Its length was seven feet nine inches. According to John 
Hands, it was in prime condition, with four or more inches of fat on the abdomen 

Felis concolor azteca (Merriam). Sierra Madre puma.—Before stock-raising became 
1 major industry on the plains around the range, mountain lions were numerous. Price 
said he was told in 1894 that ‘‘In the Chiricahua Mountains lions are exceedingly trouble- 
some to the raisers of colts and donkeys. In some canyons horse ranges have become 
nearly depopulated by the ravages of this animal. Just before my arrival in Rucker 
Canyon a lion killed a mare weighing over 1500 pounds.’’ The animals have been much 
reduced in numbers; but with the decline of the cattle industry during the nast ten years 
they may be becoming somewhat more plentiful. This would result in a beneficial 
check on the deer which have exceeded the carrying capacity of their range. 

A number of pumas are usually killed each year by hunters, notably the Lee Brothers 
of Paradise, from whom we obtained three skulls taken respectively at Cave Creek Falls 
(south of Reeds), the North Fork of Cave Creek, and on Rough Mountain near the north 
end of the Chiricahuas. Specimens are in the Biological Survey Collection from 
Hidalgo County, Cloverdale, and Hatchita, New Mexico, and Fort Bowie and Portal, 
Arizona. All localities are fairly close to the area covered in this report, but only the 
last named is actually within it. 

Signs of pumas were found in the Transition and Upper Sonoran zones. A fresh 
track was found on a patch of bare earth a few hundred yards west of the Rustler Park 
camp, June 26, 1932. Droppings containing small fragments of bone (whether of deer 
or of domestic animals could not be determined) were found in a shallow cave at the 
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base of the cliffs in the South Fork of Cave Creek near the Forest Service camp ground 
on August 1, 1932. The cave had evidently been used at various times, although no 
signs were recent. 

Lynx rufus baileyi (Merriam). Bailey bobcat.—According to local information, 
bobcats are numerous in the foothills in the vicinity of Portal and Paradise. They are 
most abundant in the Upper Sonoran Zone and may be resident entirely within this zone, 
wandering above or below only for food or water. A number of bobcats living in the 
foothills on the edge of the desert, around the Faucett ranch near Portal, came regularly 
to water at the small cienega above the ranchhouse and were reported frequently. Mr. 
Faucett estimated that he had seen animals here at least ten times in the past few years. 
Bobcats having their dens in the rocks north of the Portal-Rodeo road must cross the 
highway to reach water, affording a good opportunity for the night-traveling motorist 
to see them. One of the animals was almost struck, late at night about the middle of 
August, 1932, by a car driven by local people. 

Bobcat tracks were seen by Price on the summit of the range during his field work in 
1894 (Allen, 1895, p. 253). 

Two young of this species, taken in the Chiricahuas, were purchased from Lee 
Brothers of Paradise in February, 1933, and were kept for a time in cages at the Cran- 
brook Institute of Science, Bloomfield Hills, Michigan. Without the rock dens, well 
insulated by solid cliff walls, however, they felt the heat of the summer severely and 
succumbed during a period of extraordinarily hot weather. 

Citellus grammurus grammurus (Say). Rock-squirrel.—Rock-squirrels are common 
throughout the Upper Sonoran Zone, and enter the lower edge of the Transition Zone to 
some extent. They are numerous at the junction of the oak and pine belts at about 8000 
feet in Rustler and Barfoot parks, and several were caught here in steel traps set for 
fox and skunk. Either curiosity or a desire for meat attracted them. Experience 
with captive animals leads to the belief that the latter may be the cause. Pieces of 
beef were sometimes eaten; and once, when a squirrel gained access to the cage of a 
large kangaroo rat (Dipodomys spectabilis), it promptly killed the rat and ate its head 

Acorns probably comprise the bulk of the fall and winter food of these rodents, but 
at times of scarcity, other seeds and roots are eaten. Late in July, 1932, in the South 
Fork of Cave Creek, a rock-squirrel was frightened away from a feast on the seeds of 
the century plant or mescal (Agave palmeri). Seed pods and shells of the seeds them- 
selves were scattered about the base of the plants, and scratches on the flower stalk 
showed how the food had been brought to the ground. Once the squirrel eluded the 
spiked leaves and gained the stalk, only a few feet of climbing lay between it and a 
fine meal. 

A squirrel trapped north of Rustler Park at about 8,200 feet had both cheek pouches 
distended by 104 seeds and other seed fragments of lupine (Lupinus sp.) together with 
a trace of undetermined plant fiber. 

Citellus spilosoma canescens (Merriam). Apache spotted ground squirrel,—This 
species was present in the mesquite east of Portal but was not common, as only three 
were taken at two stations during eleven days of trapping in August, 1932. Four 
individuals were caught on a three and one-half acre census plot in the mesquite-grass 
association in 1933. None were found in the ocotillo on the black lava foothills, where 
they would, of course, be conspicuous because of their pale coloration. 

Citellus harrisii harrisii (Audubon and Bachman). Antelope squirrel.—The ante- 
lope squirrel occurred nearly everywhere in the Lower Sonoran zone, but was nowhere 
numerous except on the black lava foothills at the upper edge of the zone. 

Cynomys ludovicianus arizonensis (Mearns). Arizona prairie-dog.—Once abundant 
over the valleys adjoining the Chiricahua Mountains, prairie-dogs have been diligently 
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shot and poisoned until they are now relatively rare. The remaining ‘‘towns”’ are small 
infrequent and at most only a few acres in extent. In the San Simon Valley only two 
colonies were found and investigated. One, containing about 25 animals, was located 
a mile east of Rodeo, and the second, considerably smaller, was a mile west of the same 
village. Information was obtained indicating the existence of a somewhat larger 
“‘town”’ than the first between Rodeo and Apache. 

In the Sulphur Springs Valley, on the west side of the Chiricahuas, the species may 
be extinct. Miss Annie M. Alexander (1932, p. 302) reports that in the summer of 1931 
there appeared to be only one colony of prairie-dogs in Cochise County. This colony 
was located six miles from Wilcox and contained 15 or 20 individuals. It was, however, 
marked for poisoning that year by the Federal agent of the Biological Survey 

I was told by ranchers near Rodeo that colonies usually did not last long; that wher 
the animals increased in numbers sufficiently to attract notice, a complaint to the Bio- 
logical Survey trapper brought attention in the form of a poisoning campaign 

Eutamias dorsalis dorsalis (Baird). Cliff chipmunk.—Chipmunks proved to be very 
abundant in the Transition Zone, where they were the most conspicuous of all mammals. 


At the station in the ponderosa pines at the north end of Rustler Park, 


carried on for seven consecutive nights, June 27 to July 3, 1932, using 60 to 100 traps 


trapping was 


A total of 39 chipmunks was taken, the number varying from one on the first night to 
twelve on July 2. Seven were taken the last night, July 3, indicating that even mor¢ 
may have been present. The animals and their signs were everywhere, although the 
were most numerous in the pure pine typ¢ In the meadow in Rustler Park they wer 
scarce 

Outside the Transition Zone chipmunks were far less abundant In the small area 
(altitude 9500 feet) of Canadian Zone on the north slope of the elevation south of Fly 
Peak I caught three in seven nights; evidently conditions were not favorable for them 
in the spruce In descending the range toward the desert, chipmunks were encounters 
to an elevation of 5000 feet, but were rather scarce and local in their distribution, being 
much more numerous at the bottoms than on the sides of the canyons 

On Cave Creek, chipmunks were present in fair numbers, especially near the juncti 
of the North and South Forks, while for miles up the canyon of the latter the animal 
were very scarce. Fluctuations in the food supply, however, may cause temporary 
migrations to areas of plenty. Such an influx apparently occurred in the South Fork it 
the fall of 1932. On September 8 it was noted that for the previous week there had b 
a decided increase in the chipmunk population of the creek bottom. For a distance « 
four or five miles upstream from the junction with Cave Creek, chipmunks were seen 
nearly everywhere, although a month before it had been difficult to find one. Fie 
work terminated for the season a few days later and subsequent developments went 
unobserved, but the following July the population was reduced to its previously noted 
scarcity 

Along the slopes of the South Fork of Cave Creek, where Eutamias, as before noted 
was scarce in July and August, many old signs were found. Shells of acorns of Quercu 
chrysolepis and Q. reticulata were dropped in heaps in sheltered nooks under rocks, i! 
angles between the buttresses of trees, and under small banks. It was evident that, at 
certain times, possibly only when a good acorn crop attracts an immigration from other 
localities, chipmunks must be fairly abundant 

In the Transition Zone, a conspicuous article of food of Eutamias was the seeds of th 
ponderosa pine. Cones, with the scales chewed off, were abundant under the trees, 
and at one spot cone scales and axils formed a solid carpet, sometimes several inches in 
depth, over a space about seven by ten meters. These rodents must be an important 
factor in reducing ponderosa pine reproduction. Chipmunks were also observed eating 
the seeds of lupine (Lupinus neomezicanus). 
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An apparent variation in behavior, for which there seems no good explanation, was 
ybserved in this species. Chipmunks in the South Fork were quite shy, in direct opposi- 
tion to the trusting and friendly nature of those in the ponderosa pines. The animals 
at low elevations also seem more suspicious of traps. 

A number of chipmunks caught in live traps on the east slope of Buena Vista Peak 
were taken to camp 450 to 700 yards north and 300 to 500 feet lowerin elevation. They 
were marked under anaesthesia by cutting ear notches and were then set free. Of 

so released, on July 3, 5, and 6, only two, one male and one female, or 18 percent, 
returned and were trapped again. These two animals were found originally in the 
on the morning of July 5, and were retaken on the morning of July 7. Trapping 

t this station was then discontinued 

Sciurus chiricahuae (Goldman). Chiricahua squirrel.—One of the most beautiful 
of the mammals of the area is also one of the rarest It was found on the South Fork of 
Cave Creek and in parts of Cave Creek within a mile or two of the junction of the two 
streams, but even here it is comparatively scarce. Preferring the thick growth of the 

bottoms of the Upper Sonoran Zone, it apparently avoids the oak-covered slopes 
»t possibly when acorns are numerous. The lower canyons are not the exclusive 
range, however, for in July, 1932, a squirrel was seen in the large oaks about a mile 
of Onion Saddle at 7500 feet elevation, another in the Douglas firs above the 
upper spring in Rustler Park on June 30 and July 9, 1933, and also one on the latter date 
ut the upper limit of the oaks north of the Park. The elevations of these two localities 

8600 feet and 8000 feet respectively. On June 29, 1933, a squirrel was collected at 
the northern edge of Rustler Park at 8300 feet, just above the upper limit of the oaks 

An immature squirrel was seen on the South Fork of Cave Creek on August 22, 1932 
It attracted my attention when it almost lost its hold on the trunk of a large ponderosa 
pine Chis clumsiness in climbing was also a noticeable characteristic of the adults 
The squirrels spent comparatively little time on the ground, although on several occa- 
sions individuals were seen foraging through the leaf litter near the South Fork camp 


{ number of times they startled me by slipping and sliding on tree trunks or branches 


W liscovered they usually remained immobile instead of dashing off to a place of 
satety 

Another young squirrel was seen on the South Fork of Cave Creek about a half-mile 
the preceding location on July 13, 1933. It appears likely that, if the develop- 
t period is approximately the same as in the northern fox squirrel (a comparable 

, parturition occurs nearly a month later—in April 
Roots, bulbs, and buds apparently supply food during the season when oak mast or 
ther tree seed is not available. A large squirrel foraging on the ground around my 


South Fork camp on July 15, 1933 was observed eating a bulb about the size of an acorn. 

rhe Chiricahua squirrel is one of the species most urgently needing protecton 
Largely restricted to the recreational area of the mountains, which attract a great num- 
ber of persons, it is a conspicuous target and, even after considerable association with 
man, it has not learned wariness. Although legally protected, these squirrels formerly 
sufiered from the depredations of irresponsible persons It is understood that Forest 
Service officers are now making special efforts to correct this condition 

Thomomys bottae collinus (Goldman). Mountain pocket-gopher.—In local suitable 
areas in the Transition Zone these gophers were numerous. Their mounds were seen 
in Rustler, Long, Fly, and Round parks, and although the chief concentrations were in 
the blue fag meadows they were present in many places on the slopes under the pon- 
derosa pines 

While they are relatively inactive during the dry seasons, gophers become very active 
with the coming of the rains. Apparently they like warm, humid air, because under 
such conditions they were more busy than at other times. On July 14, 1932, a warm day 
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with storms threatening, observations on three or perhaps more individuals were made 
in Rustler Park. All were gathering foliage as fast as they could work, and they paid 
little attention to possible danger. The favorite food seemed to be blue flag, but wild 
geranium was eaten to some extent. The plants were cut off about an inch above the 
ground, and the rasping sound of the gophers’ teeth shearing through the plant fibers 
was audible in the still air for twenty to thirty feet. The animals’ movements were 
very rapid, and a gopher was never seen to-go more than its total length beyond the 
burrow opening. The operation of selecting the plant or leaf, cutting it down, and re- 
treating backward out of sight dragging the food into the burrow required only a few 
seconds. 

Little is known of the breeding habits of these animals, although it is supposed that 
the single yearly brood is born in May or June. No evidence was secured bearing 
directly on this point; but a male taken in Rustler Park on July 6, 1932, that seemed to 
be at the height of the breeding season, was taken from the same set of tunnels as a 
female. 

Thomomys bottae extenuatus (Goldman). Sulphur Springs Valley pocket-gopher. 
This Lower Sonoran Zone species is of strictly local distribution. Great areas in the 
San Simon Valley were devoid of these burrowers, which were numerous in only a few 
places. A possible explanation might be that the gophers wander long distances in 
search of properfood. Inirrigated fields they tend to congregate and become numerous. 

The three specimens taken east of Portal were captured in August or early September. 
They are paler than typical extenuatus in spring pelage. This may be due to wearing 
and fading of the fur during the summer. 

Perognathus flavus flavus (Baird). Baird pocket-mouse.—This tiny pocket-mouse 
was either rare or of strictly local occurrence. Only three specimens were taken, one 
near Graveyard Canyon south of Paradise near the lower edge of the Upper Sonoran 
Zone, and two in the mesquite east of Portal. Continued trapping at these and other 
places where it was thought the animals might be found was unsuccessful. 

A pair trapped in the mesquite were kept alive for over a year in a cage in the labora- 
tory, but, while they lived in apparent harmony, they did not produce young. 

Perognathus hispidus paradoxus (Merriam). Kansas pocket-mouse.—The large Kan- 
sas pocket-mouse was found everywhere in the mesquite, but was nowhere abundant. 

Perognathus penicillatus eremicus (Mearns). Eastern desert pocket-mouse.—By a 
wide margin this was the most abundant mammal in the Lower Sonoran Zone, to which 
it was confined. The results of trapping all small mammals from a given area in the 
mesquite east of Portal indicate a population of pocket-mice of this species of about 
2300 per square mile. Considering the abundance of their burrows, the entrances to 
which were to be found around the bases of a majority of the mesquite and catclaw 
plants, this figure does not seem unreasonable. The species was abundant also in the 
ocotillo on a very rocky terrain with little soil. 

Perognathus intermedius intermedius (Merriam). Intermediate pocket-mouse. 
This species has been found in “several scattered localities in the Sonoran zone of 
Arizona, New Mexico, and northern Mexico’ (Osgood, 1900, p. 52). There are speci- 
mens from Fort Bowie, near the western base of the Chiricahua Mountains, and from 
Fort Huachuca. 

Dipodomys spectabilis spectabilis (Merriam). Arizona kangaroo-rat.—The large 
kangaroo-rats were numerous in most localities in the San Simon Valley. They pre- 
ferred grassy areas where mesquite was not thick, and in these places their mounds were 
conspicuous features. Usually these were located at least one hundred yards apart. 
Mounds made in the mesquite appeared to be those of animals forced out of the grass- 
land by scarcity of room 
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Kangaroo-rats of this species are usually unfriendly toward others of their own kind 
A number of pairs were kept in captivity in separate large pens for two years, and al- 
though all possible care was used in pairing animals 





by gradual introductions and by 
substitutions of mates, fighting occurred, usually with fatal results. In the field, these 
animals are generally solitary In one instance, however, 


m August 16, a male was 
caught at a mound All burrow entrances were care fully filled with earth, but the fol- 


lowing morning every do rwa was cle 





f fraps were set again and that night a 
female Dipodomys was secured. Nothing more was taken though the traps were left 
set for several days. Although circumstantial, this evidence indicates that the two 





animals were living in the same mound at a time that was probably outside the mating 

Several immature animals, nearly half-grown, were caught during the middle of 
August About June 1, 1933, E. J. Hands found a number of young of the large Di- 
podomys running around his ranch house at Portal. He killed seve which were about 
the size of ar — ere , and preserved one for m« euieal the kangaroo-rate 
ept captive in aboratory ever produced young 

Dipodomys pore merriami (Mearns Me oe kangaroo-rat.—The small 
kangaroo-rat was abundant in the me squite east f Portal Evidence was collected 




















that may possibly utilize abandoned woodrat nests, or the dens of its larger relative, 
D. spectabil Numerous specimens were taken at such dwelling 
il gentle dist sition of the Merriam kangaroo-rat was demonstratea by the captive 
animals in the laboratory It was a great contrast to the surly behavior of the large 
ingaroo-rat. Sixteen were kept together in a pen measuring three by six feet, with only 
sualty fi fighting in the course of nearly ears A bout six nest boxes were 
! led it most of the animals seemed to use them indiscriminately, and at times, 
xaminations were made during the day, all have been found sleeping in one box 
hey rarely showed fear when their cage was entered. On the contrary, they were so 
rious, coming to smell of shoes and frequently climbing on shoes and trouser cuffs, 
that great care had to be taken to avoid stepping on the little creatures 
he Merriam kangaroo-rat is much quicker and more agile than its large relative 
W! a number of the latter were observed lying dead on the desert highways as the 
resul f accidents with automobiles, appare ntly none of the small anima v 


Castor canadensis frondator (Mearns). Broad-tailed beaver According to James 
C. Hancock, postmaster at Paradise, and a resident of the place since the days of the 
Apaches, beaver are not native to the Chiricahua Mountains. | 
the Arizona State Game and Fish Con 


arly in 1933, however 
, . 


imission introduced a number of these animals 
(elevation about 8800 feet) Inquiry W 


made regarding the — 
of the animals, and the following reply, dated June 14, 1934, was received from L. 


Lew then Secretary of the Commission: “ the beaver which were plante “on in the 
Chiricahua Mountains were trapped on the West Fork of Black River in the White 
Mountains. Twelve animals were trapped and successfully transported : ne ra 
They have done some very good work in the vicinity where they were liberated and as 
as known there have been no casualties among the colony. 





Regarding the species of these beaver, we cannot say positively, but we think them 
to be the Rio Grande Beaver’”’ [C. c. mexicanus], 

I asked Mr 
in view of Bailey’s opinion (1931, p. 211) that the beaver occupying the branches of the 
Gila, as well as the Colorado River system, belong to the subspecies frondator. He 
replied that the animals captured and transported to the Chiricahuas were very dull 
brown in color instead of light chestnut, and that their bellies were grayish as contrasted 


Lewis to explain his reasons for believing his animals to be mezxicanus 
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with the reddish chestnut of frondator. Until specimens are taken, however, definite 
assignment to subspecific rank cannot be made. 

I made an examination of the beaver workings in Long Park early in July, 1933. The 
area available for a pond was limited, as the gradient is steep and the little stream runs 
in a narrow arroyo. The dam, which was three feet high and contained a high percent- 
age of stones and ponderosa pine bark, raised a pond about two feet deep and, at most 
twelve by twelve feet in surface area. A bank lodge was located on the south side of the 
pond and some three or four feet of the tunnel had partially fallen in, or had been broken 
down by visitors. Signs of activity were numerous. Seven aspens, 8 to 12 inches in 
diameter (breast high), had been cut, and, immediately around the pond, six Douglas 
firs 3 to 6 inches in diameter had been felled. The latter had been cut for building 
or exercise, apparently, as no bark had been removed from the down trees. One or two 
firs had been incorporated in the dam. The watershed near the stream contained con- 
siderable fine aspen, but the steep, rocky nature of the little valley gave an appearance 
of unusual beaver habitat 

Onychomys torridus torridus (Coues). Scorpion-mouse.—Scorpion-mice were cor 
mon in the mesquite east of Portal, but only on the sandy plain. They were entirely 


absent from the low lava hills on the rim of the valley near the Faucett Ranch, wher 
soil was very scant. Evidently they are not adapted to utilizing rock crevices as 
homes. Where conditions were favorable, however, they were caught every night 
From the results of trapping in 1932 at two stations 2 and 3 miles east of Portal, I con- 
clude that Onychomys was approximately equal in population to Perognathus penicil- 
latus. The following year in very similar although more grassy habitat, a mile distance 
from these trap stations, Perognathus was four times as numerous as Onychomys, and 
Peromyscus was about 50 percent more numerous t is possible that the abundance of 
insects in the grassy areas was the factor controlling abundance 

Half grown young—some about a month old, and but recently out of the nest—wers 
taken in late August, 1932. 

Reithrodontomys megalotis megalotis (Baird Desert harvest-mouse.—A number 
of suitable localities in the Lower Sonoran Zone and the lower border of the Upper 
Sonoran were thoroughly trapped for harvest-mice. Fence rows, grassy borders of 
fields, and piles of rubbish in orchards seemed devoid of them. It was not until the 
last few days of trapping during the second season (1933) that a single specimen, a 
female, was taken in the mesquite about three miles east of Portal. The immediate 
locality was open, with small clumps of mesquite and occasional catelaw. The hard, 
somewhat gravelly soil supported a fair growth of Cladothriz lanuginosa, Pectis papposa 
and Aristida purpurea, with Mormon tea (Ephedra trifurca) and Eriogonum abertianum 

Reithrodontomys megalotis arizonensis (Allen Chiricahua harvest-mouse.—The 
only known specimens of this race are from the head of Rock Creek Canyon, west of 
Long Park. W. W. Price described the type locality as follows: ‘‘Five specimens of 
this species were trapped on Rock Creek, in the Chiricahua Mountains, July 7-8, at 
in elevation of about 8000 feet. Two were in rocks and dry soil away from the bed of 
the creek, and the others were caught under logs and brush near the water.’’ (Allen 
1895, p. 235. 

Peromyscus eremicus eremicus (Baird). Cactus-mouse.—This species was abundant 
in the Lower Sonoran Zone east of the Chiricahuas, on the floor of the San Simon Valley 
Although stony in places, this area could not be called rocky. The low, black rock hills 
southeast of the Portal postoffice, where ocotillo was the most conspicuous element of 
the vegetation, also supported a numerous population. Water was entirely absent 
here, except as held in rock depressions from occasional rains or as contained in plants 
and the mice apparently depended on the prickly pear (Opuntia engelmanni) for mois- 
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tur As there was little soil, crevices in the solid rock were used for shelter. On the 
plain, cactus-mouse burrows were grouped around the base of the mesquites. Other 
small rodents were apparently excluded from these particular areas. 

Peromyscus maniculatus rufinus (Merriam). Tawny deer-mouse.—The tawny deer- 
mouse was taken in every habitat in the Transition and Canadian zones. Inthe former 
belt it was by far the most abundant of the small rodents and, in the ponderosa pine 
association, it outnumbered other mice about five to one. In the meadow in Rustler 
Park it was the only representative of its genus. Along the stream below the springs 
in the park, however, it was relatively less numerous and was on approximate parity 
with P. boylei. 

Peromyscus maniculatus blandus (Osgood). Chihuahua deer-mouse.—In the mes- 
quite east of Portal, P. maniculatus was less abundant than P. eremicus. Only one 
specimen of the former to six eremicus was taken in the ocotillo on the black lava foot- 
hills. PP. maniculatus shows a strong preference for the more mellow soil of the valley 
floor than for rocky situations, although even on such soil it was rather scarce. 

Peromyscus maniculatus sonoriensis (Le Conte Sonoran deer-mouse.—The Upper 
Sonoran Zone, as has been noted previously, had the lowest population of small rodents. 
The Sonoran deer-mouse was also very scarce in this life belt. 

The numbers of Peromyscus attracted to the two camping sites occupied give an 
interesting indication of the relative abundance of these animals in the Transition and 
Upper Sonoran zones. In Rustler Park, after we had been established a week in a spot 
little frequented by campers, at least one mouse every night was caught in the snap 
traps set around the food box and stove. On one night five were trapped. At the 
Forest Service camp ground in the South Fork, on the other hand, where one might 
expect a large mouse population attracted by bits of refuse from campers’ tables, only 
three mice were caught in three weeks 

Peromyscus leucopus arizonae (Allen). Arizona white-footed mouse.—Apparently 
this species does not exist in the Chiricahuas proper. Its presence in the San Simon 


Valley was not discovered until the second season, when it was found at the San Simon 
Cienega. Among the grasses and sedges bordering the cattails, Peromyscus leucopus 
and Mus musculus were abundant, but the former was the only representative of the 
us taken 3oth apparently occupied the area between the desert and the edge of 
the standing water, where the cotton rat (Sigmodon) had established its outer range 
limi Possibly because of the more aggressive nature of the house mouse, Peromyscus 
pus was not found in the ranch buildings nearby 
Peromyscus boylii rowleyi (Allen). Brush-mouse.—The brush-mouse appears to be 
excluded from the Canadian Zone. Its vertical range in the Chiricahuas is therefore 
5000 feet to 9300 feet. In the canyons, however, at 5000 to 6000 feet elevation it is 
relatively scarce, and on the walls of the canyon of the South Fork extremely rare. It 
was more numerous in the pinon pines on the ridgetop between the North and South 
Forks of Cave Creek. Locally it was rather common on the valley floor, especially in 
the South Fork five miles southwest of Portal and at the junction of the two forks of 
Cave Creek. In the Upper Sonoran Zone its only generic neighbor is Peromyscus 
mar itlatus sonoriensis 
In the Transition Zone the brush-mouse is abundant—probably the most abundant 
speciesofmammal. It existsin the occasional moist localities, as along the little stream 
the meadow and spring in Rustler Park. Partial to rocky terrain, the species 
vas numerous in the rocks under the surrounding ponderosa pines and Douglas fir 
thickets, but no specimens were taken in the alluvial-fan meadow. This species seems 
to be also quite arboreal in habit. Several that escaped while being transferred from 
traps to cages fled into trees in preference to running on the ground. They climbed 
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easily, but not very fast, to points far above reach and seemed to have little or no fear 


of falling. One mouse ascended a ponderosa pine and at last sight was in the crown, 
over forty feet above the ground, proceeding steadily. Another climbed an oak to a 
limb about twenty feet up. A stick was thrown at it, and, although this missed both 
mouse and limb by several feet it seemed to confuse the little animal, or impressed it 
with a sense of insecurity. In any event, the mouse jumped or fell, holding all legs out 


stiffy, and landing upright. It was off without a perceptible pause after a clear drop 
of twenty feet. 

A female (no. 189) taken August 13, 1932, south of Paradise, contained four well- 
developed embryos. 

Peromyscus truei truei (Shufeldt). Large-eared deer-mouse.—One was taken by 
Philip M. Blossom during 1931 in Rock Creek Canyon at 7800 feet, in a pine forest with 
a grass understory. The occurrence of the species in this Transition Zone habitat is 
unusual, as Bailey (1931, p. 151) wrote that of approximately 50 localities in New Mexico 
from which the Bureau of Biological Survey had obtained specimens, all were within 
the Upper Sonoran zone. 

Peromyscus nasutus (Allen). Long-nosed deer-mouse.—Only three specimens were 
obtained—two in the spruce south of Fly Peak in the Canadian zone, and one in the 
ponderosa pine forest north of Rustler Park (Transition Zone 








Sigmodon hispidus berlandieri (Baird). Berlandier cotton-rat 

Sigmodon minimus minimus Mearns. Least cotton-rat.—In the few favorable locali- 
ties in the San Simon Valley, cotton-rats werefoundinabundance. Thelargest area was 
the San Simon Cienega, located on the Arizona-New Mexico State line in the middle o 
the valley. Both species were taken on a trap-line less than 200 yardsin length. The 


former species was apparently the more populous. Conditions were ideal, with abun- 


dant and never-failing moisture, and thickets of cat-tail reminiscent of t 


he swamps of 





the eastern United States. In another place, along the irrigation ditches on the rat 
of EK. J. Hands, one or two miles northeast of Portal postoffice, a number (all S. minimu 

were caught and abundant signs were seen. I did not learn of serious damage to crops, 
if such occurred 


There were abundant indications of the pugnacious dispositions of these animals, at 


least as manifested toward each other. Most of the fully adult rats captured were unfit 
for specimens because of mutilated tails or other scars. Some were shipped alive and 
by chance all that survived the journey belonged to the S hispidus group. These 
were kept in the laboratory, where individual preferences seemed to ve sharply draw 

Even with single pairs in the fairly spacious cages provided, deaths from fighting 


occurred, the female frequently killing the male unless pairings were carefully mad 


( 


Young cotton rats only a few weeks of age were taken during the first two weeks of 


August. As young were born in the laboratory throughout the year it seems probable 


that litters may be expected as long as food and temperatures are favorable. Litters 
are generally large, comprising seven to eight or even eleven young. 

Neotoma albigula albigula (Hartley White-throated woodrat.—The white-throated 
woodrat is locally abundant throughout the Upper and Lower Sonoran zones. Its 
distribution, however, is irregular, and it is absent from much suitable territory. In 
the South Fork of Cave Creek, about five miles southwest of Portal postoffice, it was 
rather scarce in spite of apparently plentiful food, numerous rock fissures and over- 
hanging ledges. The number of old nests, heaps of trash, and pinon nut shells in rock 
crannies and caves, indicate that the locality had in the past supported a considerable 
wood-rat population. 

No fresh signs were ever observed nor were animals trapped at most of these places 
It is possible that the ringtail (Bassariscus) keeps down the numbers to a minimum. 
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These woodrats are much more abundant in the Lower Sonoran Zone, outside the range 
of the ringtail, where the thick clumps of mesquite and prickly pear constitute effective 
defenses against most enemies. 

Although largely nocturnal, woodrats do not confine their activity entirely to the 
hours of darkness. An illustration of this point is afforded by the following: On August 
3, 1932, while trapping among the lower rocks in the South Fork of Cave Creek, tine line 
was visited at 11 a.m. and again at 5:30 p.m. Between the two visits a large male was 
caught in a spring-floor trap. The day was clear and sun brilliant until 4 p.m., when 
the sky clouded over, although even then the light was not unusually dull. 

Bots of the genus Culerebra appear to be prevalent, although no evidence was found 
to indicate that the result is more serious than a slight drain on the resources of the 
host. A much larger proportion of Neotoma from the Lower Sonoran Zone was infected 
than was the case with the mountain animals. 

Neotoma mexicana mexicana (Baird). Mexican woodrat.—-Unlike Neotoma albigula, 
the Mexican woodrat is nowhere abundant in the portions of the Chiricahuas examined. 
This agrees with the findings of E. A. Goldman and Birdseye (Bailey, 1931, p. 182) in 
the Animas Mountains, where the species ranged from 6800 to 8000 feet (the summit), 
usually on the cold slope in the Transition Zone. In the Chiricahuas, most of the speci- 
mens were trapped along the lower edge of the ponderosa pine association and in the 
adjoining oaks. Animals were taken on open slopes covered with pine needles at some 
distance from rocks, and in this respect the Mexican rat differs from N. albigula, which 
appears to stay close to ledges and rock walls. As far as extensive trap records show, 


the lower limit of N. mexicana is the ridge tops of the lower canyons. A young animal 
was taken on the divide between the north and south forks of Cave Creek at 6200 feet 
elevation. No woodrats were taken in the Canadian Zone, and it seems improbable 


that they exist there 

No bot larvae were found, a condition contrasting with the high infestation in the 
white-throated woodrat 

The total number of specimens taken was five, of which only two were adults. 

Mus jmusculus musculus Linnaeus. House mouse.—House mice were abundant in 
and around grain storehouses, barns, and other buildings in Paradise and Portal. They 
were trapped at the San Simon Cienega and along irrigation ditches on the Hands Ranch 
near Portal, places where they were probably living in a wild state without having re- 
course to buildings. Atthe Cienega, house mice were never found away from water and 
it is probable that they cannot stand arid conditions. They were very abundant in 





the grassy meadows bordering the marsh, where they seemingly lived peaceably with 
Peromyscus leucopus. 

Lepus californicus eremicus (Allen Black-tailed jack-rabbit.—These rabbits were 
extremely abundant in the San Simon Valley between Portal and Rodeo. As they are 


noticeable factor in depletion of the range during dry seasons when forage is at a 
premium, considerable complaint was made by the ranchers 

Holes made by badger are, at least at times, used for shelter or shade by jack-rabbits. 
An adult was discovered two miles east of Portal in August, 1933, in such a hole, about 
two feet indepth. It did not move during the disturbance attendant on taking several 
photographs. The hole was revisited a half-hour later and the animal was still there, 


ut 


it apparently abandoned the spot later, as it was not seen on succeeding days. 

In the vicinity of Portal, jack-rabbits seemed to be confined strictly to the mesquite, 
atleast during the summermonths. Although the little cottontail (Sylvilagus audubonii 
minor) Was sometimes found in the ocotillo on the lava foothills east of Portal, their 
larger relatives were never seen here. Similarly, although cottontails were common in 
the oaks in Cave Creek up to 5,000 feet elevation, jack-rabbits never were observed 
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more than a few hundred yards beyond the edge of the mesquite, which reaches its 
upper limit in this canyon nearly two miles below the point where the 5000-foot contour 
crosses the stream. In the water-shed of Onion Creek for about a mile south of Para- 
dise, however, jack-rabbits were not uncommon in the junipers, and therefore the dis- 
tribution of the species must be described as mainly Lower Sonoran, entering the Uppei 
Sonoran locally for short distances. 

Gaillard’s jack-rabbit (Lepus gaillardi gaillardi Mearns) was never seen in the San 
Simon Valley, although careful watch was kept for it. Ray Eddington of Rodeo told 
me that in the Animas Valley, 35 or 40 miles north of the town of that name, “‘antelope’ 
rabbits were common. He described them accurately, and said that they never crossed 
the Pelincellos, which near the Mexican boundary become the Guadalupe Mountains 
The species is described by Nelson (1909, p. 120) as inhabiting the grassy plains of south- 
western New Mexico; it apparently does not enter southeastern Arizona 

Sylvilagus floridanus holzneri (Mearns). Holzner cottontail.—Although a few indi- 
viduals were noticed near the upper border of the Upper Sonoran Zone, the real home of 


the Holzner cottontail is the Transition Zone. Bailey (1931, pp. 63-64) says that it 


may rarely be found also in the Canadian Zone. Nowhere was it abundant; and it may 
be a more sedentary species than the desert rabbits. It appears to prefer the patches 
of scrub oak and probably does not move far from cover 

One of these large cottontails was collected July 6, 1932 at the junction of the Transi- 
tion and Upper Sonoran zones north of Rustler Park. It proved to be a female carrying 
four embryos in a rather advanced stage of development. The following year, on July 
3, a young Holzner cottontail about one-third grown was seen in Rustler Park 

An adult male was killed by a hawk about 100 yards from my Rustler Park camp on 
June 29, 1933. The rabbit’s scream attracted my attentio1 On investigating, I saw 
the hawk escaping through the thick growth but I could not identify it 

Sylvilagus audubonii minor (Mearns Little cottontail.—The small gray desert 


cottontails were very abundant in the San Simon Valley. They were not, however 
limited to the mesquite or even to the Lower Sonoran Zone. Rabbits were numerous on 
the foothills at the edge of the desert east of Portal, and also in the junipers in Silver 
and Onion Creeks, at the lower border of the Upper Sonoran Zone. In small numbers 


they were to be found in the oaks in Cave Creek up to 6,000 feet elevation 

Pecari angulatus sonoriensis (Mearns Yaqui peccary.—Peccaries are rather rare 
in the Chiricahua Mountains. A few are occasionally seen in the foothills, generally 
aroused by dogs, according to 8. A. Sowell, Forest Service Ranger at Portal in 1932 
Information that in 1933 a few peccaries were in Bonita Canyon, north of Pinery Canyon 
on the west slope of the range, was obtained from James Sanders of Paradis: 

The skeleton of a partly tame peccary, shot in Rodeo in the summer of 1932, was later 
collected 

Through the courtesy of Mr. Darnell and his son Fred, of Apache, Arizona, I was able 
to make a brief survey of the Peloncillo Mountains, particularly east of the Darnell 
Ranch in Township 3: South, Range 32 East, Hidalgo County, New Mexico. Although 
no peccaries were seen, there were abundant signs of their presence. Well-marked 
trails, the result of cutting by many sharp hoofs, led over the rolling hills, and the 
ground around several waterholes was a welter of tracks. Iwas told that the bands also 
frequented the mesquite and even the grassland, and that on open ground it was a 
favorite pastime of some of the ranchers to attempt to lasso stragglers. As it is only 
seven or eight miles across the San Simon Valley to the foothills of the Chiricahuas it 
is easy for the animals to cross. 

Odocoileus couesi (Coues & Yarrow). Arizona white-tailed deer.—From the tops of 
the highest peaks to the lower limit of the Upper Sonoran Zone, deer were numerous, but 
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it was in the Transition and adjacent parts of the Upper Sonoran Zone that they were 
abundant. Nearly every day during a month’s stay in Rustler Park in 1932 at least 
one deer passed within a hundred feet of camp; and in the evening several could be 
seen during a five-minute walk. My 1932 field notes contain a number of statements 


such as: ‘‘five deer just north of camp”’ (July 10), ‘‘seven seen in making a trip through 


3arfoot Park to the south end of Rustler Park and return’’—a distance of about three 


miles—(July 11), and ‘‘on the trip by car from Rustler Park to Portal an.’ return today 
we saw eight deer” (July 2). On July 3, 1933, it was noted that two deer were surprised 
on the elevation (about 9500 feet) between Fly and Chiricahua peaks, and that droppings 
were abundant 
In the canyons of the Upper Sonoran Zone deer were numerous but not as abundant 
son the higher slopes. They were frequently seen at the Forest Service camp ground 
in the South Fork, and on and near the road in Cave Creek about 5000 feet elevation. 





On the north slope of the South Fork trails were noticeable in the oaks and, from a point 
[ similar elevation on the opposite side of the canyon, the paths made a network of 
lines over the talus slop below the cliffs 
Although coming out to graze on the alfalfa in the fields near the Portal Ranger 
Station, the deer very rarely went into comparatively open mesquite. Here annoyance 
ible danger from a rare wolf would make life unpleasant, and lack 


oyotes and pos 
of good cover and water would make the Lower Sonoran valley unattractive. As the 
als are much averse to leaving the forests and crossing the comparatively open 
desert they are as thoroughly marooned on these isolated ranges as if they were fenced 
in an enclosurs 

While this species is not as heavy as other members of the genus, a number of com 
paratively large animals were seen I was informed that the dressed weight of the 
male killed in the fall hunting season is 100 to 110 pounds. An extraordinarily 





rge one, killed in Pinery Canyon a number of years ago by James Sanders of Paradise, 
weighed 153 pounds after it had been bled and the entrails removed. This size is prob- 
ably rarely exceeded 


Deer were rapidly increasing in the Chiricahuas in 1933 and on the higher elevations 


they were too abundant for the carrying capacity of the range. Near Rustler Park, as 
well as in many other localities in the Transition and adjacent Upper Sonoran zones 
where the animals were most numerous, excessive browsing was noticeable. Along 
the principal deer trails the scrub oaks had been so repeatedly cropped that many were 


most of those still living were clubbed and stunted. The depletion of food 
was becoming a serious problem at this time. The reduction in numbers by hunting 
was made difficult by the rugged nature of the mountains and their general inaccessi- 
bility to any mode of travel except by foot or horse. A check on this undesirable in- 
crease would be effected by dropping control of mountain lions teduction of the 
number of big cats during the last decade has been followed by a too rapid growth of 


the deer population. 


HYPOTHETICAL LIST 


Ursus nelsoni (Merriam Nelson grizzly.—Postmaster James C. Hancock of Para- 
dise, who has lived here for many years, told me that “‘silver-tip’’ grizzlies were once in 
the Chiricahuas, but that there have been none for a long time. 

Price (Allen, 1895, p. 255) was able to learn of one “‘silver-tip’’ that had been killed in 
southern Arizona (near Guadaloupe Canyon, on the boundary between Arizona and 
New Mexico, and about fifty miles from the Chiricahuas), not long before the year 1894. 
The skin of this animal was then at Sen Bernardino Ranch. 

The grizzly that formerly inhabited the Chiricahuas may be referred to this species 








438 JOURNAL OF MAMMALOGY 


on the strength of a specimen of nelsuni from the Animas Mountains in southwestern 
New Mexico, less than 30 miles from the Chiricahuas. Although the bear was collected 
in Chihuahua, Mexico, it was first driven out of New Mexico. It therefore serves to 
identify the bears of the region. (Bailey, 1931, p. 361.) 

Mustela sp. Weasel.—Positive proof of the presence of weasels is lacking, but I was 
told by E. J. Hands, who lived about a mile northeast of Portal, that he had caught two 
weasels at his ranchhouse in the spring of 1933. He described them as being reddish 
brownincolor. He also said that some years before, a weasel was caught at a woodpile 
behind the cabins in Barfoot Park. Its captors evidently knew nothing of the habits of 
weasels or had great confidence in their markmanship in snapshooting, for they released 
the animal to serve as a target. It promptly dodged into the woodpile and escaped 
unharmed. These two records indicate that, while rare, the weasel may be found any- 
where from the desert to the highest elevations. While Mr. Hands’ description of th 
ight near Portal 












color points to the Arizona weasel (M. frenata arizonensis), the two ca 
may have been New Mexico bridled weasels (M. f. neomezicana 





Conepatus mesoleucus venaticus (Goldman Hog-nosed skunk.—This species 
accurately described by E. J. Hands as being numerous at times around his ranch build- 
ings a mile northeast of Portal, near the upper limits of the Lower Sonoran Zone. Ef- 
forts to trap it in August of 1932 and 1933 were unsuccessful, and the species is therefor 
placed in the hypothetical list 

Vulpes macrotis neomexicana (Merriam New Mexico desert fox.—No field data 





were obtained on this species, but ranchers and hunters reported it as common. Speci- 

mens in the Biological Survey collection are from the Animas Valley and Fort Huachue 
Rattus norvegicus (Erxleben). Norway rat.—The common rat has not been 

to gain a foothold in the open country or on scattered ranches. According to local in- 


formation it is found in all the railroad towns 
Erethizon epixanthum couesi (Mearns). Arizona porcupine.—Porcupines, if presen 
are very scarce None was seen and no signs were encountered. Ds puty Game Warde 


Bill Lee of Paradise said that they occur on the peaks, but very rarely, and that it 
nearly twenty years of lion hunting Lee Brothers of Paradise have seen only three 
They killed these because of the potential menace of the quills to their hounds. Mrs 
Jack Maloney of Cave Creek told me that several years ago, while deer hunting with her 
husband on the South Fork of Cave Creek almost due south of her home, they encoun- 


11 


tered near the ridgetop between the two streams a mother porcupine accompanied b 


four young (a large litter, but within the recorded maximum). Although the locality 
was carefully searched no signs of the past presence of the species were found This 


elevation (6500 feet) seems somewhat low, although there were patches of pinyon pines, 
the bark of which is said to be a favorite food (Bailey, 1931, pp. 223-224 

Cervus merriami Nelson. Merriam elk.—The Merriam elk, which is probably now 
extinct, disappeared from the Chiricahuas about 1906, according to information given 
me by James Sanders of Paradise. In early times these animals were numerous. I! 
found primitive Apache pictographs of them during 1933 in the South Fork of Cave 


Creek, and presumably the animals were well known to the Indians before the coming 





of the whites. Mr. Sanders stated that he remembered seeing many shed elk antlers o1 
ridges near Onion Saddle, in Rustler Park, and on the main ridge of the range south oi 
Chiricahua Peak. Hunting, he believed, was responsible for the final extermination of 
the last small band of elk in the vicinity of Fly snd Chiricahua peaks; but preceding thi 
there had been a long slow reduction in numbers due chiefly to the elks’ inability t 
compete with cattle on the over-grazed range. 

Odocoileus hemionus canus Merriam. Gray mule deer.—Although Bailey (1931, 
p. 33) says that this species is common in the desert ranges of southwestern New Mexico 
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(Goldman and Birdseye found it in the Peloncillo and Animas mountains in 1908) and 
Ligon (1927, p. 74) records it as occupying the same ranges in 1927, no evidence was found 
that there are mule deer in the Chiricahuas. All the deer observed were Arizona white- 
tails, and the cast antlers seen belonged to the males of that species. 

Antilocapra americana mexicana Merriam. Mexican pronghorn.—Swarth (1929, 
p. 278) wrote that the pronghorn was fairly numerous on the plains of southeastern 
Arizonain years past. Bailey (1931, pp. 27-28) quotes a statement by E. L. Munson, of 
Fort Bayard, New Mexico, that “‘in 1906 antelope were common along both sides of the 
Southern Pacific Railroad to the Arizona line’’—which would include a part of the 
San Simon Valley. In the course of the survey of the Mexican boundary in the early 
1890’s, Mearns (1907, p. 230) saw antelope ‘‘at every camp between the Rio Grande and 
the Animas Valley.’”’ ‘‘A few were seen in the San Bernadino Vailey near Monument 
No. 77 in 1892 and 1893”’ (between the Perilla and Peloncillo mountains, and about 
twenty miles south of the Chiricahuas). Price wrote that, in 1894, “‘several bands (of 
antelope) were found along the bases of the Huachuca and Chiricahua Mountains. The 
most we saw in any band was twelve—a very different story from that told by old 
settlers of bands of hundreds’’ (Allen, 1895, p. 257). Ligon (1927, p. 86), on a map of 
the distribution of antelope in New Mexico in 1926, shows a band of eleven animals in 
the south end of the Animas Valley, and the Biological Survey collection contains a 
specimen from there. These animals do not now, however, range into the area treated 
in this report, and the species may be regarded as locally extinct. 

Ovis canadensis mexicana Merriam. Mexican bighorn.—According to James 
anders, a life-long resident of the mountains, bighorns were fairly numerous in all the 
iva hills of the vicinity, including the Chiricahuas. They were gradually shot, and the 
few remaining (probably in the Rincons) he thought succumbed to the drought of 


8 
lg 


1903-1905. Price was told in 1894 that ‘‘some are . . . to be found on the rocky eastern 
flanks of the Chiricahua Mountains, but I found no positive evidence of their occurrence 
here.”’ (Allen, 1895, p. 258.) In any event, the animals are now extinct there. A 


specimen in the Biological Survey collection from the Santa Catalinas is not identified 
as to species. 

That Indians who once lived in the Chiricahuas were acquainted with mountain sheep 
is certain from a study of the pictographs near their formercamps. A number of these 
have been found on both sides of the range. Ancient drawings on an overhanging rock 
near the end of the road in the South Fork of Cave Creek included a figure of a ram 
(judging by the size of the horns). Although the Indians made excursions to other 
mountains in the region, the Chiricahuas are among the largest and highest mountain 
masses of the region. Hence it is logical to suppose that they should have been in- 
habited by the bighorn, and that these pictographs illustrate the native fauna. 
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THE BIGHORN SHEEP OF TEXAS 
By Wiu1AM B. Davis and WattTrErR P. Taytor 


Among the Texan mammals threatened with extinction the bighorn, or 
mountain sheep, ranks foremost in the minds of many persons in the South- 
west interested in the conservation and restoration of our natural resources 
Although stockmen are reported to have been much opposed to the presenc« 
of the bighorn only a few years ago, the present sentiment among Texas 
ranchers and many other people seems to be strongly for the preservation 
of this fine animal. 

Walter P. Taylor and Charles H. Rouse, of the Biological Survey, studied 
the bighorn in the Sierra Diablo and Guadalupe and Beach mountains 
between May 10 and May 18, 1938, and William B. Davis carried on similar 
studies in the same area from July 31 to August 28, 1938, and again from Octo- 
ber 1 to 3, 1938. 

The Texas bighorn, described by Vernon Bailey as Ovis canadensis texrianus 
(1912, pp. 109-110), is restricted to the mountainous parts of trans-Pecos 
Texas and the southeastern part of New Mexico. Although bighorns usually 
occur in the higher, more rugged mountains of the region, there is ample 
evidence that they are not restricted to any one isolated mountain mass. 
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On numerous occasions mountain sheep have been observed in the valleys, 
apparently crossing from one isolated mountain to another. In this manner 
the bighorns doubtless wander over a good part of the higher elevations 
in trans-Pecos Texas, particularly in Cuiberson, Hudspeth, Presidio, and 

ewster counties, and probably, not many years ago Jeff Davis County. 























Brew iS, 
; . 
sumeot ; ec 
Vi 
\ tet 
)\ ‘ 
i 
XQ MUDSPerH 
WS 
~~ sS 
\ —_ 
. x 
9 
Sry aa 
HY 
X 
. es , 
ig 
ww 
WOAY } 
Sy " / 
\ 
Kh 
I Map of the trans-Pecos part of Texas showing the known present and past 
1 bution of Ovis canadensis texianus in the State. 1, Guadalupe Mountains; 2, Dela- 
‘ fountains; 3, Sierra Diablo; 4, Baylor Mountains; 5, Apache Mountains; 6, Beach 
8, Wylie Mountains; 9, Eagle Mountains; 10, Van 
13, Corozones Moun- 


7, Carrizo Mountains; 
Chinati Mountains; 


15, Grand Canyon of the 


12, Cienega Mountains; 


» Rio Grande; 16, Glass Mountains 


Horn Mountains; 11, 
tains; 14, Chisos Mountains; 


GEOGRAPHY OF THE AREA 


Location.—The trans-Pecos comprises that part of extreme western Texas 
that lies west of the Pecos River (see map, fig. 1). It is bounded on the north 
by New Mexico and on the south and west by the Rio Grande 
Carter and associates (1934, p. 3) divide 
Edwards-Stockton 


Physiographical subdivisions. 
the 
(2) the 


he region into two physiographical subdivisions 
Plateau, occupying most of Reeves, Pecos, and Terrell counties, and 
ridge and lowland section, comprising the greater part of the remaining coun- 
ties. In general, the last-named section is made up of four main “ridges,” 
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differing in clearness and definition, and four lowland valleys, that cross the 
region in northwest-southeast belts. The easternmost ridge includes the 
Guadalupe, Delaware, Apache, Davis, Glass, Corozones, Chisos, Santiago, 
and Carmen mountains; the second ridge consists of the Sierra Diablo, 
Baylor, Beach, Carrizo, Eagle, Wylie, Van Horn, Tierra Vieja, Chinati, and 
Cienega mountains; the third, of the Hueco, Finlay, Blanco, and Quitman 
mountains; and the fourth, of the Franklin Mountains, the southern part of 
which extends into Texas just north of El Paso. Each ridge is separated by 
lowland valleys, and each mountain mass within a ridge is likewise isolated 
by lowlands. 

Typical of these ridges are the many rugged escarpments, several hundred 
feet in vertical height, and the carved and eroded condition that produces an 
indescribably rough and precipitous terrain, seemingly highly favorable for 
mountain sheep. 


TaBLE 1.—Numbers in 1980 of the principal livestock in the counties in which 
Texas bighorns occur 


ACRES PER 


COUNTY CATTLE SHEEP GOATS ANIMAL UNIT! 
Brewster 81,978 58 , 152 55,985 36.2 
Presidio . 36,103 16,156 21,300 64.8 
Jeff Davis? .| 63,013 10,147 9,014 21.6 
Culberson 35, 287 19 2,930 67.5 
Hudspeth 19,924 3,456 2,015 140.7 


1 Figured on the basis that 1 cow equals 5 sheep or 5 goats. 
2? No Texas bighorns have been reported from this county. 


Rainfall.—The rainfall, scant as a rule, averages between 9 and 17 inches 
annually, depending upon the elevation, with extremes for the entire region 
of 2.22 and 33.76 (Carter, 1934, p. 16). The greatest amount of rain falls 
in that part of the mountains above the 7,000-foot contour, the least, in the 
lower valleys. Heaviest precipitation occurs late in summer and early in 
fall (see fig. 2). Evaporation is rapid because of the long-continued high 
temperatures, high elevation, and much bright sunshine. Also, owing to the 
nature of the terrain, the run-off is very rapid in the mountainous areas, 
causing considerable gully erosion. 

Vegetation of the area.—Cory (in Carter, 1934, p. 7), in summarizing the 
vegetation of the trans-Pecos, says that the natural vegetation “is varied 
and comprises chiefly plants characteristic of semiarid and arid regions, 
although some plants are typical of a subhumid and even of a humid region. 
As a whole, the area is devoid of large vegetation, and in basins and plains 
the vegetation consists dominantly either of grasses or of the so-called 
desert shrubs, with, in places, some salt- or alkali-indicating plants. Moun- 
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tains and other rough areas are in many places occupied by grasses, ac- 
companied in some sections by western species of oak, pine, and juniper. 
Throughout the area, and in many places dominating the vegetation, is a 
scattered growth of shrubs and woody plants of true semiarid character, 
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Fic. 2. Hythergraphs for Fort Davis, 4,800 feet altitude (solid lines) and Sierra 
Blanca, 4,512 feet altitude (broken lines) Temperature is represented in degrees 
Fahrenheit, precipitation in inches. Numbers beside points on the figures designate 
months of the year. Note that the rainy season is in summer and early in fall. Sea- 
sonal contraction and expansion of the range of the Texas bighorn seems to be correlated 


with amount of rainfall. 


such as lechuguilla, yucca, and sotol....The character of the vegetation 
differs largely according to moisture conditions. .. . ” 

The mountainous areas in which the Texas bighorns are found constitute 
what Cory (in Carter, 1934, p. 7) terms the “rough-land grassland, with thin 
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cover.”’ In the Sierra Diablo and the Beach Mountains, where the mountain 
sheep are most abundant, Cory’s description well fits the situation. In the 
Guadalupe Mountains, however, where bighorns are few in number, the 
higher elevations are well covered with dense stands of pine, Douglas fir, 
oak, and maple. The same condition obtains in the higher parts of the Davis 
and Chisos mountains where mountain sheep are entirely absent today. 


Principal Plants in Areas Inhabited by the Texas Bighorn 


Black grama grass Bouteloua eriopoda (and others) 
Sotol Dasylirion texanum 

Lechuguilla Agave lecheguilla 

Creosotebush Covillea tridentata 

Yucca Yucca macrocarpa 

Pricklypear Opuntia engelmanni (and others) 
Ocotillo Fouquieria splenden 

Skunkbush Rhus trilobata 

Deerbrush , Ceanothus fendleri (and others) 
Mountain-mahogany Cercocarpus montanus (and others) 
Mockorange Philadelphus microphyllus (and others 
Juniper Juniperus sp 

Mexican-tea Ephedra trifurca 


Land use.—In this region of light rainfal! agriculture can be practiced only 
in lowland areas where irrigation is possible. According to the 1930 census 
(in Carter, 1934, pp. 18-19) about 1 percent of the entire trans-Pecos region 
is under cultivation. The other 99 percent is used for grazing livestock. 
Doubtless this ratio of cultivated to grazed areas will change but little in 
the future because of the general scarcity of water in the region. 

As the range of the Texas bighorn is entirely within the grazing area, a 
knowledge of the numbers and distribution of the various kinds of livestock 
is important in considering the conservation of the mountain sheep. 

Of particular significance is the fact that in counties in which many sheep 
and goats are grazed, Texas bighorns are few in number or entirely absent. 
This relationship is discussed in more detail under “Reasons for Small Popu- 
lation of Texas Bighorn.” 


DISTRIBUTION OF THE TEXAS BIGHORN 

The present range of the Texas bighorn in Texas is considerably more 
restricted than it was when Vernon Bailey worked in trans-Pecos Texas at 
the turn of the century. His report (1905, pp. 70-75) indicates that moun- 
tain sheep were found in several sections in Texas where they do not occur 
now. For example, he reports them from the Grand Canyon of the Rio 
Grande and from the Chisos and Corozones mountains where none occurs 
today. In conversation with Curtis McElroy, whose brother owns most of 
the Corozones, Davis learned that mountain sheep have not been observed 














DAVIS AND TAYLOR—BIGHORN SHEEP OF TEXAS 445 


in those isolated peaks for the past 10 or 15 years. The same situation ob- 
tains in the Chisos Mountains and in the Grand Canyon of the Rio Grande. 

Mountain sheep have been reported in recent years from the Guadalupe, 
Diablo, Beach, Baylor, Delaware, Apache, Wylie, Eagle, Van Horn, Carrizo, 
and Glass mountains (see map). The heaviest concentration is north of the 
Texas and Pacific Railway in the Beach, Baylor, Carrizo, and Diablo moun- 
tains, where the bighorns doubtless cross freely from one mountain range to 
another. 

Guadalupe Mountains (1').—A careful census made during May, June, 
July, and August 1938 by Robert Snow, while inspector, Texas Game, Fish, 
and Oyster Commission, revealed the presence of at least 15 and not more 
than 19 mountain sheep in the Guadalupes south of the New Mexico line. 
From Mr. Cox, a rancher in East Dog Canyon on the New Mexico side of 
the line, Davis learned that no bighorns had been seen on the New Mexico 
part of the western slopes of the Guadalupe Mountains in recent years. They 
seem to be concentrated in and about the various branches of McKittrick 
Canyon, particularly on the sparsely vegetated slopes below and above the 
ledges and bluffs. Probably not more than 25 mountain sheep occur in all 
the Guadalupes, none of them on the top in the heavily wooded sections. At 
present there are no domestic sheep in these mountains; but a number of 
goats are being run there, especially on the west rim of the main mountain 
and on the east side of East Dog Canyon. 

Although the number of bighorns in the Guadalupes is doubtless decreasing, 
it probably never was very high. Mearns (1907, p. 238) reported that in 
1878 Lieut. Charles H. Grierson killed three adult males, all that he saw, in 
these mountains. A rancher named McCullum, who lives near the mouth of 
McKittrick Canyon, however, says that he remembers when they were much 
more numerous in these mountains than at present. It is reported that the 
residents of Dog Canyon 25 or 30 years ago took them “any time they 
wanted to.” 

Delaware Mountains (2).—A. R. Williams, game warden, Texas Game, 
Fish and Oyster Commission, reported 17 mountain sheep in the Delaware 
Mountains in 1938. He is of the opinion that they moved in during 1934 or 
1935. The area does not seem suitable for permanent occupation by the 
bighorn and we delieve that the band found there is not permanently estab- 
lished. The mountains are relatively low and, for the most part, they lack the 
precipitous cliffs and bluffs that seem to be requisite for the welfare of big- 
horns. In August 1938, Davis and Snow were unable to find evidence that 
any of these animals occurred there. 

Sierra Diablo (3).—In the Sierra Diablo the population of bighorns has been 
variously estimated at from 50 to 150. Both A. R. Williams and Burch 


1 Refers to numbers on the map. 
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Carson, taxidermist at Van Horn, estimate the population to be about 150. 
Davis is of the opinion that it is nearer 75, and that if more than that number 
of mountain sheep are present, the additional animals represent ¢ +ransitory 
influx from the Beach Mountains. That the bighorns cross ratner freely 
from the Baylor to the Beach mountains and from the Beach Mountains to 
the Sierra Diablo is attested by several reliable observers. 

In August 1938, Davis, Snow, and W. D. Stubblefield observed a band of 
11 mountain sheep about 2 miles south of Bat Cave; in the following October, 
Snow saw part or all of the same band in Victoria Canyon, some 10 miles to 
the north. He also observed another band of 47 in the same canyon. Allan 
Hall, a rancher living near Victoria Canyon, said that in May, 1938, he saw 
a band of 12 at his water tank (water impounded behind a small earthen 
dam). Carson reports seeing several small bands of 8 to 10 and 17 to 20 at 
different times along the escarpment. W. B. Bristow, Allamore, Texas, told 
Davis that he saw a band of 11 in 1936 at the south end of the Sierra Diablo. 

Baylor Mountains (4).—The bighorn population of the Baylors has been 
estimated at 25 to 75. The numbers here are doubtless not at all stable. 
Taylor and Carson believe that the bighorns range here only during the most 
favorable parts of the year; at other times they probably move to the Beach 
Mountains or to the Sierra Diablo. For one thing, the Baylor Mountains are 
far less rugged than the Beach or Diablo ranges. This alone may explain 
their apparent unsuitability for permanent occupation by bighorns. 

Apache Mountains (5).—In 1938, A. R. Williams reported 40 mountain 
sheep in the Apache Mountains within the past 3 years. Jim Mills, a rancher 
living north of Wild Horse, Culberson County, says that he can show anybody 
bighorns in the Apache Mountains at any time. Davis is of the opinion that 
these mountains do not constitute suitable territory for permanent occupa- 
tion by mountain sheep and he believes that the above estimate is too high 

Beach Mountains (6).—The bighorn population of the Beach Mountains 
has been estimated at 50 to 150. Carson believes that there are approxi- 
mately 300 mountain sheep in the Baylor, Beach, Carrizo, and Sierra Diablo 
ranges. Snow corroborates this estimate. These mountains are situated so 
close together, less than 6 miles of valley separating any one range from 
another, that the mountain sheep may well travel over all four ranges during 
the course of a year. At any rate, bighorns have been observed crossing 
from the Beach to the Baylor mountains and also to the Carrizos. Doubtless 
they cross also from the Beach Mountains directly to the Diablo range. 
Taylor, Rouse and Snow saw only 5 sheep in the Beach Mountains in May, 
1938. 

The Beach Mountains are nearly devoid of large woody cover, but they are 
fairly well supplied with the food plants preferred by mountain sheep. Fur- 
thermore, there are miles of ledges and cliffs there, as there are also in the 
Diablo, Baylor, and Carrizo mountains, which, when covered with suitable 
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vegetation, help account for the relatively large number of bighorns in that 
general region. The Beach Mountains are centrally situated (see map) and 
constitute the key to movements from one mountain range to another. 
Because of this, a sanctuary for mountain sheep located in these mountains 
would be highly desirable and perhaps more effective than anywhere else in 
the region. Here, we believe, the maximum number of mountain sheep could 
receive the greatest amount of protection. If the State of Texas could acquire 
the 16 sections composing this area, a great step toward the preservation of 
the Texas bighorn would be taken. 

Carrizo Mountains (7).—The low Carrizo Mountains, immediately to the 
south and west of the Beach Mountains, appear not to be permanently 
inhabited by a large number of bighorns. W. D. Stubblefield, game warden, 
Texas Game, Fish and Oyster Commission, reported that one old ram oc- 
cupied the hill above the rock crusher near Allamore in 1937. W. B. Bristow 
said that he has seen as many as 11 bighorns at one time on the same hill. 
Several people have observed small bands of bighorns on the south side of the 
highway near the rock crusher at the place where these animals cross the 
highway in traveling from one end of the Carrizos to the other. 

Wylie Mountains (8).—At rare intervals lone rams are reported to have 
been seen in the isolated Wylie Mountains, which seem to be unsuited to 
bighorns, as cliffs and bluffs are few in number and of inconsequential size. 

Eagle Mountains (9).—Bailey (1905, p. 70) said that a few bighorns have 
been killed in the isolated, rugged Eagle Mountains. Fred Moore, govern- 
ment trapper living at Sierra Blanca, reports that at least 3 mountain sheep 
were seen there in 1938; A. R. Williams observed 5 old ones. At any rate, 
all persons familiar with these mountains agree that the total bighorn popula- 
tion in that range is small. 

Van Horn Mountains (10).—A single old ram was reported in 1937 from 
the “High Lonesomes,”’ or Van Horn Mountains, south of the town of Van 
Horn. This ram may have been “scouting” the area to determine its suit- 
ability for permanent occupation, or he may have been evicted from the main 
band and forced to become a wanderer. 

Chinati Mountains (11).—Bailey reported no bighorns from the Chinati 
Mountains in 1905. A. R. Williams says that one old ram was seen in recent 
years at the south end of the Tierra Vieja (the rim rock) just north of the 
Chinati Mountains. Perhaps mountain sheep occur periodically in the 
Chinati range also. 

Cienega Mountains (12).—Bailey did not record mountain sheep from the 
Cienega Mountains in 1905, but A. R. Williams relates that 7 individuals 
have been observed there within the past 3 or 4 years. 

Corozones Mountains (13).—Bailey (1905, p. 70) noted that a few bighorns 
“have been killed in the ... Corozones.’”’ No record has been found of their 
occurrence there within the past decade. 
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Chisos Mountains (14).—Bailey (1905, p. 70) wrote of the killing of a few 
bighorns “on the northwest side of the Chisos Mountains.” There is no 
record of their recent occurrence in these mountains. 

Grand Canyon of the Rio Grande (15).—Bailey reported bighorns in the 
Grand Canyon of the Rio Grande in 1905, but there is no record of their 
recent occurrence there. 

Glass Mountains (16).—A. R. Williams says that in about 1913 he saw 
(or had reported to him) a band of approximately 13 bighorns on a high bluff 
in the Glass Mountains. Mountain sheep have not been observed there in 
recent years. 

From these data it would seem that not more than 30 mountain sheep occur 
south of the Texas and Pacific Railway in Texas; most of the present popula- 
tion is concentrated in the Baylor, Beach, Carrizo, and Sierra Diablo ranges. 
Hence, if a program of conservation and rehabilitation of bighorns is to be 
attempted, these four mountain areas should constitute the center of activities 
and, as we have previously mentioned, the Beach Mountains appear to be 
the keystone to any such plan. 


HABITS OF THE TEXAS BIGHORN 

Territorial preference.—Texas bighorns seem to be associated with cliffs 
and bluffs. In the Guadalupe Mountains they are found in the vicinity of 
ledges, and rarely, if ever, on top of the mountains proper. In the Sierra 
Diablo they are seldom seen more th“. 100 yards west of the rim of the east- 
facing escarpment; below the cliff:. .owever, they are known to travel at 
least half a mile from the escarpment in the talus and alluvial slopes. In 
the Baylor Mountains they concentrate in the vicinity of steep bluffs, as they 
do in the Beach Mountains. 

The mere presence of bluffs and cliffs, however, does not necessarily con- 
stitute good mountain sheep range. The vegetation must be of a particular 
type. In the Guadalupe Mountains no bighorns or bighorn signs have been 
found about cliffs where the vegetation consists of coniferous or deciduou 
angiosperm trees; nor do these animals enter the tree-covered parts of the 
Sierra Diablo. The Texas bighorn apparently prefers areas where it has an 
unobstructed view of the terrain; that is, where low, shrubby, xerophytic 
vegetation predominates. 

Daily activities —According to the inadequate data available, the bighorns 
leave their beds early in the morning and begin working their way uphill 
toward the tops of the bluffs and higher parts of the steep draws, feeding as 
they go. Carson says that an old ram leads the flock and maintains some 
degree of order. Davis, Snow, and Stubblefield noted that a ewe with 
her half-grown lamb led the flock seen in the Sierra Diablo in August 1938. 
She was far more alert and watchful than the three rams in the band, and it 
was she that saw the observers first and led the retreat. 
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As the morning progresses the bighorns feed less and less until about midday, 
when they choose some vantage point from which the view is unobstructed 
and then bed down in the open until midafternoon. Feeding is resumed late 
in the afternoon and continued until sundown. During this period, the 
mountain sheep work their way leisurely down hill to the bedding grounds, 
which also are located where the view is unobstructed. 

The beds.—Bighorn beds are located in bluffs, on top of a rim, or on a slope 
between two bluffs. In such places the sheep receive adequate protection. 
Although they may be in plain view, their colors harmonize well with their 
surroundings. The approach of predators from uphill would be signalled by 
rolling stones; in all other directions the sheep have an unobstructed view. 

Bighorns tend to bunch together at night, but each individual occupies a 
separate bed that it has scraped out and prepared for itself. The beds are 
ovoid in shape, with the long axis on the contour of the slope. One such bed 
observed by Taylor on the northeast-facing slope of the Beach Mountains 
measured 2 by 23 feet. It was placed on a slope 15 feet from the brink of 
the cliff. At each end was a pile of feces, which indicated that it had perhaps 
been occupied for more than one night. 

In the Sierra Diablo, Davis and Snow found a place at which a band of at 
least 9 mountain sheep had spent the night about half a mile south of Bat 
Cave. The beds were all placed within a radius of 20 feet; one was not more 
than 3 feet from the brink of a cliff with a vertical drop of fully 150 feet, the 
others were on sloping ground. 

A distinct ‘‘sheep barn’’ odor emanates from beds that are used regularly. 
This results from the habit of the sheep of defecating at the ends of the bed 
when they are resting; also from the males’ practice of urinating in the beds 
immediately after rising. 

Feces.-—Bighorn feces are usually pressed together in irregular agglutinated 
masses. Some pellets resemble those of domestic sheep, but more often they 
are conical, with attenuated tips, or discoidal in shape. 

Movements.—The Texas bighorn tends to occupy a range several miles in 
length, but, at least in the Sierra Diablo, relatively narrow in width. In the 
Diablos, where the territory suitable for mountain sheep lies along the east- 
facing escarpment, a single band travels over at least 10 miles of territory. 
In these mountains Davis, Snow, and Stubblefield found a place where 9 
sheep had bedded the night of August 20, 1938. On August 22 the sheep 
were about 24 miles to the south. There they were frightened by the ob- 
servers and ran down the mountainside, moving northward parallel to the 
escarpment. In October, Snow observed at least a part of this band (identi- 
fied by the presence of a crippled ram) in Victoria Canyon some 8 miles north 
of the place where their beds had been found on August 20. Hence, at least 
part of this band ranged over a territory not less than 10 miles in length. 
The lack of well-established and regularly used bedding grounds in the vicinity 








450 JOURNAL OF MAMMALOGY 


of Bat Cave (south of Victoria Canyon) and the presence of several beds that 
appeared to have been used irregularly suggest that mountain sheep wander 
about a good deal within the area of their range. 

There is ample proof that the bighorns go down into the valleys and cross 
from one mountain mass to another. Bailey (1905, p. 70) saw tracks in 
several valleys showing where sheep had crossed from one range to another. 
In May, 1938, Snow observed three mountain sheep near Highway 54 in the 
valley between the Beach and the Baylor mountains. Stubblefield and others 
reported seeing bighorns cross U. 8. Highway 80 near the rock crusher west 
of Van Horn. C. R. Landon, of the Biological Survey, using a powerful 
field glass on the porch of the hotel in Sierra Blanca, has seen mountain sheep 
on the hills of the Yates Ranch north of that town. They do not occur there 
often, however. The presence of one lone old ram in the Van Horn Moun- 
tains and in the southern end of the Tierra Vieja suggests a habit of wander- 
ing, as does the appearance of a band of 13 in the Glass Mountains in 1913 
and their subsequent disappearance. Bighorns apparently move into the 
Baylor Mountains seasonally and leave them when conditions are adverse. 

In spring and summer the bands are small in size, usually numbering not 
more than 15 or 16 individuals; in fall and winter the groups are larger, som« 
containing as many as 47 animals. These data indicate a great deal of 
seasonal movement; also, expansions and contractions of suitable range that 
appear to be correlated with the amount of rainfall. In summer and early 
in fall, that is, in the rainy season, the mountain sheep can spread out and 
make use of scattered temporary reinpools. In winter and in early spring 
when water is available only at more or less permanent water holes and 
springs, the bighorns may be forced to concentrate in their vicinity. 

Bighorns are adept at climbing and descending precipitous places. In the 
Sierra Diablo, near Bat Cave, Davis and Snow saw a place where a band of 9 
had easily negotiated a nearly vertical 20-foot drop. At another place Snow 
found where an old ram had descended a nearly vertical 50-foot bluff that 
had only 3 possible landing places on the way down. It is difficult to believe 
tales of such feats unless one actually sees the evidence. 

The young.—The Texas bighorns lamb in March and April. One ewe 
collected for the San Angelo Museum on March 10, 1937, had a fully de- 
veloped lamb in her uterus. Usually the females sequester themselves at 
lambing time, retreating to the caves and overhanging rocks at the foot of 
cliffs. ‘There the young are dropped and there they remain for the first week 
or so. Such places afford the best of protection to the young from aerial 
attack. Apparently theewe-lambratiois1:1. Noneof theewes observed this 
past season (1938) had more than one lamb. By mid-August the lambs are 
half-grown; they are more than two-thirds the height of the females, but 
much lighter in weight. Available data indicate that they follow their 
mothers throughout at least the first summer and autumn. 
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Water requirements.—-Data concerning the water requirements of Texas 
bighorns are conflicting. Some observers maintain that they require little 
free water. Stubblefield reports that mountain sheep frequent the vicinity 
of Apache Springs at the north end of the Sierra Diablo. Allan Hall, a rancher 
in Victoria Canyon, said that he saw bighorns watering at his tank in May, 
1938. During the same months Snow saw three mountain sheep near a 
tank between the Beach and the Baylor mountains. Carson is of the opinion 
that bighorns do not permanently occupy the Baylor Mountains because of 
insufficient water at certain seasons. 

Mountain sheep do drink water, at least at certain seasons. Furthermore, 
it is well known that they can go without water much longer than can domes- 
tic sheep. In spring and early in summer they feed extensively on the caudex 
and flowering parts of the sotol, from which they obtain considerable moisture, 
and thus do not require much free water. Late in summer and in fall they 
feed on the juicy fruits of large cacti. 

Food.—Bailey (1905, pp. 71-72, 74-75) records that the contents of three 
stomachs of the Texas bighorn were composed of mountain-mahogany 
(Cercocarpus parvifolius), Mexican-tea (Ephedra trifurca), yellow trumpet- 
flower (Tecoma stans), mockorange (Philadelphus microphyllus), silktassel- 
bush (Garrya wrighti), wild onion (Allium sp.), pentstemon (Pentstemon sp.), 
pricklypear (Opuntia engelmannt), and traces of grasses. This list is in order 
of descending importance as revealed by these three stomachs. 

Davis and Snow found that the mountain sheep fed extensively on deer 
brush (Ceanothus greggit) and sotol (Dasylirion texanum), particularly the 
flowering parts, in spring and summer. They also noted that the sheep had 
stripped, and evidently eaten, the “bark” of the ocotillo (Fouquierta splen- 
dens). More information is needed on their food habits, but apparently 
grasses constitute a very minor part of their diet. 

It is of interest to compare the food of Texas bighorns with that of the 
bighorns on Mt. Washburn in Yellowstone National Park where grasses 
constituted nearly 60 percent of the diet in July (Davis, 1937). With the 
Texas bighorns, grasses of all kinds probably do not compose more than 2 
percent of the total quantity of food taken. 

Propagation in captivity —To increase and restore the bighorns in Texas, 
Game Warden Williams has suggested the possibility of breeding them in 
captivity. According to Ligon (1928, p. 92) this is practicable. It is be- 
lieved, however, that if mountain sheep are given proper protection, and if 
livestock, particularly domestic sheep and goats, are kept out of their range, 
they will increase naturally. 


REASONS FOR SMALL POPULATION OF TEXAS BIGHORN 


Over-hunting.—Over-hunting is probably only slightly responsible for the 
decline in the numbers of the mountain sheep in Texas. Twenty or thirty 
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years ago nearly every cow camp and home ranch in the bighorn country was 
supplied with mountain sheep meat whenever it was wanted, but the inroads 
on the bighorn population probably were not great. In the first place, the 
strenuous work necessary to locate, kill, and pack out a mountain sheep is 
far in excess of the animal’s value as food. In the Big Bend section, where 
the bighorns are now reduced to a mere remnant of their former number, if, 
indeed, they are not completely gone, sheepmen are said to have killed them 
to prevent transmission of scabies to their domestic sheep. And for a time, 
before the mountain sheep were fully protected by law, ranchmen in the same 
area are reported to have killed off small bands on the theory that they were 
doomed anyway. Even as early as 1892 the white settlers along the Mexican 
border held the opinion that the bighorn in that section was doomed to ex- 
tinction at an early period. The season on mountain sheep has been closed 
in Texas since 1903. Had over-hunting been the main cause for the marked 
decrease in the population of bighorns, a closed season for the last 35 years 
should have allowed them to regain a semblance of their reputed former num- 
bers. But the sheep have not increased. Why? 

Depredations by mountain lions.—Most people are prone to blame the 
mountain lion for the reduction of bighorns in Texas. This can hardly be 
true because the past and present predator-control activities by state and 
federal forces have kept the mountain lion population in the trans-Pecos at 
a very low ebb indeed. Ranchmen are always eager to eradicate mountain 
lions. Snow, one of the best mountain lion hunters in Texas, failed to find 
any sign of the big cats in the Guadalupe Mountains last spring and summer, 
or in the Delaware, Apache, Diabio, Beach, Baylor, or Wylie mountains. 
Three were killed in or near Victoria Canyon in the Sierra Diablo in the winter 
of 1937 and one was reported in the Guadalupe Mountains the same winter. 
Certainly such a small number of mountain lions could not seriously damage 
the bighorn population, especially as bighorns are very alert and well able to 
protect themselves. 

During the past 10 years, with expert predator-control men in the field, 
only 39 mountain lions have been reported killed in the entire trans-Pecos 
region, and only 28 in the counties in which bighorns are known to occur. 
If mountain lions are a check on bighorns, the sheep should increase as the 
lions decrease. But they do not. 

Depredations by golden eagles.—Of all the known predators on mountain 
sheep, the golden eagle has the reputation of being the worst offender. Every 
rancher will immediately blame the eagle when asked why mountain sheep 
and antelope have not increased. One game warden in the trans-Pecos even 
organized and conducted a predator-control campaign in which 1,100 golden 
eagles are said to have been killed. Each game warden in the region has 
carried, or is carrying, a rifle in his car to “get the eagles.” 

On his trip to the Guadalupe, Beach, and Sierra Diablo mountains in May, 
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Taylor saw only three golden eagles; and between July 31 and August 28, 
1938, Davis saw only six in the Guadalupes, Delawares, Apaches, and Diablos. 
Davis was told they had “moved to the lowlands,” but he saw none in the 
lowlands he visited. 

Eagles are reported to prey upon young lambs. When the lambs are one- 
third or half-grown they are too large for the eagles to capture. Gordon 
McAdoo, a rancher in the Sierra Diablo, witnessed the unsuccessful attempts 


f an eagle to capture a young lamb that was defended by its mother. We 


do not doubt that eagles levy some toll on the bighorn population, but we 
maintain that eagles are not responsible for the lack of increase. Before man 
came on the scene, eagles and bighorns lived together for centuries, or even 
millenia, without any extirpation. The ewe-lamb ratio of 1:1 observed in 
August 1938 indicates that each breeding ewe had succeeded in rearing at 
least one lamb to the size where eagles could do little, if any, damage. With 
such a ewe-lamb ratio 300 mountain sheep should experience a substantial 
rain yearly. But they do not. 

Competition with domestic sheep and goats.—It seems clear that both do- 
mestic sheep and goats compete with the mountain sheep for food when they 
occupy the same area. Because of this, anc more especially, because the 
bighorns seem to be highly susceptible to the diseases of domestic sheep, wild 
sheep apparently cannot succeed where their range is well stocked with the 
domestic species. Few mountain sheep occur on the west side of the Guada- 
lupe Mountains where goats are run. Williams believes that scabies, trans- 
mitted to the bighorn by domestic sheep, was largely responsible for the great 
decrease in the numbers of mountain sheep in the Big Bend of Texas a decade 

r so ago. 

The comp tition between the Texas bighorn and domestic sheep and goats 
may extend beyond their respective requirements for food and water. There 
may be a real clash of “personalities,” as with pronghorned antelope and 
domestic sheep. Seemingly they do not like each other. At any rate, we 
believe it is significant that the heaviest concentration of bighorns in Texas 
today is found where few or no domestic sheep occur. This is well illustrated 
in the following graphs. 

There are, of course, certain areas in the bighorn’s range that cannot be 
occupied by domestic sheep, but the steady increase in the number of earthen 
tanks for water storage is rapidly reducing that narrow margin. And, 
conversely, certain areas on which domestic sheep are grazed are not suitable 
for mountain sheep. Domestic goats can occupy almost any area a bighorn 
can, and here again competition for the scanty food supply must evict the 
bighorn. Very few domestic sheep and goats now range in the Baylor, Beach, 
Carrizo, and Diablo mountains where more than 90 percent of the bighorn 
population in Texas is found. Is this a mere coincidence? 

Our observations support the view that some other factor than predators 
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Fic. 3. Graphs showing the number of domestic sheep (upper) and mountain sheep 
(lower) in Brewster, Presidio, Hudspeth, and Culberson counties, Texas. Note that in 
counties in which domestic sheep are few, bighorns are most numerous. Seemingly, in 
Texas, the presence of mountain sheep is related to the absence of domestic sheep. 
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is principally responsible for bighorn decrease. As has previously been 
suggested, predators have always occurred in the bighorn country, and 
formerly much more numerously than now. If predators are a factor at all, 
and they may well be, they would appear to be of minor significance. While 
Shantz (1939, p. 35) has pointed out that decline of mountain sheep numbers 
has taken place in national parks where there are no domestic sheep at ail as 
well as on areas where domestic sheep occur, our own data indicate that, in 
Texas at least, the incursion of domestic sheep possibly has been the most 
serious factor affecting bighorn numbers. It must be conceded, however, 
that there may be some unrecognized factor more important than any here 
discussed; hence the need for a great deal more study of the whole problem. 
Little is known, for example, of diseases of sheep, as Marsh’s (1938, pp. 214 
219) significant article in a recent number of this Journal implies. 

Population never large.—We have no definite information that the popula- 
tion of bighorns in trans-Pecos Texas was ever large. As far back as nearly 
50 years ago the white settlers in that general region predicted extermination 
of the mountain sheep at an early date (Mearns, 1907, p. 238). This suggests 
that at that time the population was small. We are sure that the range of 
the bighorn in Texas is less extensive today than it was 35 years ago, but a 
reduction of extent of range need not necessarily mean much reduction of 
population. Davis is of the opinion that we can never hope to have the num- 
bers suggested by Bailey (1931, p. 19); the carrying capacity of the region 
(combination of all limiting factors) might be lower than we hitherto have 
suspected. Perhaps we can never expect to have a population large enough 
to Warrant an open season. 
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FOX SQUIRREL DENS 
By Lutuer L. BAUMGARTNER 


Fox squirrel dens function as homes and refuges. This paper does not 
attempt to evaluate fox squirrel dens or their importance in the various 
phases of the life history of the species. Since cavities in trees (dens) are 
so extensively utilized by the fox squirrel, it is important to know how they 
are formed. 

The evaluation of woodlots as fox squirrel habitats requires a knowledge 
of (1) dens of the required types now available, (2) the forces, successions, 
and time factors which are creating new dens and destroying old ones, and 
(3) the number and distribution of dens that development and succession 
will make available during any given period of the life of the woodlot. The 
record shows that in both wildlife management and forestry management of 
woodlots, successions have been overlooked and little if any provision made 
for planning on a definite schedule the natural development of dens upon 
which fox squirrel production depends. Recent events have also indicated 
a lack of critical information, which could be furnished those engaged in 
forestry management, on just how and to what extent wildlife dens should be 
preserved. 

During the autumn of 1935 the writer attended a discussion on den-tre¢ 
conservation in the state forests of Ohio. It was apparent at that time that 
little was known as to what constituted a den tree or a potential den tree. 
The trees allowed to remain standing were often only assumed to be den trees. 
As a result, the writer began in 1936 a study of squirrel den development as 
a contribution to management and to supply answers to the questions: 
What constitutes a den tree? How does a den tree develop? How can 
wildlife managers and foresters regulate the desired development of dens? 

The discussion to follow is primarily limited to the mechanics of den- 
formation. The physiological processes involved are referred to the plant 
physiologists. 

DEFINITION OF A DEN 

It will suffice at this time to define a fox squirrel den as any cavity in a tree, 
having an opening to the outside, which is normally used by a fox squirrel. 
Normal use means the use of a tree cavity by a healthy fox squirrel under 
normal conditions. Crippled or otherwise abnormal individuals may, when 
pursued, seek refuge in the nearest hole available, whether it be in a tree or 
in the ground. Such instances would be construed as abnormal behavior. 
More specifically, this definition eliminates large holes in the sides of trees, 


holes at the base of trees, and holes in the ground. Finally, it is emphasized 
that this definition does not differentiate between dens used for reproduction 
and refuge and those dens used for refuge only. 
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The openings to fox squirrel dens can be recognized by their almost con- 
stant size and shape. They are usually circular in outline with their two 
diameters seldom varying from each other by more than one and one-half 
inches. The average size den-opening is 2.9” x 3.7” (Baumgartner, 1938). 
This is the type of opening of the majority of the 169 dens examined. A few 
of these dens, however, had oblong openings. In these instances, the squirrels 
used only one or the other end of the opening. In the cases of oblong or 
irregular openings, measurements of the portion actually used fall within 
the dimensional limits of the normal den openings. 

The usual circular den-opening occurs on the tree trunk at the spot where 
a branch has died and broken off. The less common oblong den openings 
may be formed at the base of former branches, or at a point where the tree 
trunk had been previously injured. (This type of den opening is common in 
beech trees.) The general principles of den formation are applicable to dens 
having either type of opening. 


THE PROCESS OF DEN FORMATION 

The formation of the normal den can readily be explained in a series of 
consecutive stages. On analysis, it is evident that this formative process is 
closely linked with tree growth and forest development. 

Given a tree with a limb which, at its base, has a diameter of approximately 
three and one-half inches (fig. 1), the following stages in den formation can 
be recognized. (Each stage is illustrated diagrammatically in figs. 1-12, pl. 3. 
Also note the photographs which illustrate several of these stages.) 

The nutritive substances necessary for tree growth are dependent upon the 
photosynthetic processes carried on in the leaves. If excessively shaded, the 
leaves of a branch are unable to synthesize a sufficient amount of food to 
maintain life in the limb. Lacking food, the cambium layer of the branch 
dies and the bark begins to slough off (fig. 2). After the bark is removed the 
sap-wood of the limb is exposed to weathering and to various decay or- 
ganisms. ‘These decay organisms consist primarily of bacteria, fungi, and 
insect larvae. 

Scar tissue, in the form of a heal sear, is formed at the base of the dead 
limb and may extend an inch or more away from the main trunk (fig. 3). 
The decaying limb is eventually so weakened that it breaks off, thus leaving 
but a small stub near the trunk, (fig. 4). The length of this stub varies 
somewhat with each tree species. Through the exposed stub, the decay 
organisms carry their attack into the center of the tree, (fig. 5). The heart- 
wood is soon resolved to pulp that can be cleaned out by the squirrel. Thus, 
the beginning of the cavity is formed (fig. 6). Squirrels have been actually 
observed to clean out this pulp and debris but twice, once by Mr. C. H. Miller 
of Coshocton, Ohio, and once by the writer. Circumstantial evidence of 
their work, however, has been found repeatedly. 
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After the dead stub is removed. one of two things occurs: (1) if the main 
trunk is not too badly decayed, and if the decayed material has not been 
removed, the sear tissue may cover the opening (fig. 10), and a potential den 
has been lost; (2) if, however, the debris has been removed, the scar tissue 
moves into and along the sides of the cavity thus leaving an opening to the 
outside (fig. 7a). 

A sauirrel may make some use of this cavity soon after it has begun to 
form. If the opening to the cavity is too small, the squirrel may attempt to 
enlarge it by gnawing around the edge, (figs. 7b, 7c). This cutting arrests 
the growth of the scar tissue and prevents it from gradually closing the 
opening. It should be pointed out that the annual growth of the scar tissue 
is two dimensional. Unless injured, it annually moves farther into the cavity 
and also increases in thickness. If, however, the opening is too large, the 
squirrel does little cutting at the opening with the result that the scar tissue, 
by annual growth, closes the opening to a size tolerated by the squirrel. 
In response to the habit of eating small amounts of new wood and bark, the 
squirrel always does some chewing about the den even though the opening 
is larger than necessary 

After the growth of the first scar tissue is arrested, the size of the opening 
remains constant until the next spring, when new scar tissue isformed. After 
this grows beyond the limits of toleration, it is also gnawed and thus a second 
heal sear is produced (fig. 8). A third heal scar is produced the following 
spring or growing season. Note that each subsequent scar tissue is pushed 
out just behind the first (fig. 9). This series of events may continue as long 
as there are squirrels present and until the cambium tissues around the 
opening die, after which time no new scar tissue is produced. A maximum of 
nine scar tissue remains have been counted at the opening of a single den. 

Thus, with the scar tissue continually decreasing the size of the larger 
openings and the squirrels continually enlarging the smaller openings, it is 
readily understandable why the entrances of fox squirrel dens are constant 
in diameter. 

While the opening to the cavity is undergoing formation, the decay or- 
ganisms are slowly but steadily enlarging the cavity (figs. 5, 6, 7a, 9, 12). 
Finally, the entire trunk has been hollowed out, leaving a mere shell of the 
tree. ‘These weakened trees ere -ventually felled by storms and the dens lost 
to the fox squirrel. 


FACTORS AND CONDITIONS INVOLVED IN DEN FORMATION 


Den formation depends upon the physiclogical processes involved in tree 
growth and upon the presence of certain prerequisite physical conditions. 
In addition to the physiological processes inherent to the tree can be added 
the physical effects exerted upon the physiological processes from without. 

The more important factors may be enumerated as follows: (1) rate of 
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tree growth, (2) rate of tree decay, (3) age of tree, and (4) method of scar 
tissue formation. Tree species differ in rate of growth and rate of decay; 
therefore, the time which must elapse between the death of the limb and the 
final hollow tree trunk will vary considerably. Ar estimated minimum of 
from 8-30 years is necessary before this process is completed. Dens develop 
very readily in beech trees, but from 25 to 30 years are necessary for dens to 
develop in some of the oaks. 

The third factor is the age of the tree. Young trees grow more rapidly than 
do old trees, with the result that injuries and exposed areas in young trees 
heal over very rapidly. The healing process in old trees is very slow, thus 
allowing more time for the entrance of the decay organisms into the main 
trunk. 

The fourth determining factor is the method of scar tissue growth. In 
pin oak, for example, the scar tissue does not move out along the dead limb, 
but stops at the junction of the branch and tree trunk (fig. 11). Hence, 
when the dead limb breaks off, it usually breaks flush with the trunk and the 
scar tissue is able to cover the exposed area very quickly. This is the prin- 
cipal reason why few dens develop in pin oak trees. The scar tissue in 
the white oak and the sour gum, however, grows out on the dead branch for 
aninch ormore. This extension apparently serves as a fulcrum which causes 
the dead branch to break off farther away from the tree trunk, leaving an 
exposed branch stub over which the scar tissue does not grow. Conse- 
quently, it has been found that different age classes and different species 
of trees cause marked variations in the general mechanics of den formation 
as outlined in the preceding paragraphs. 

The important conditions in den formation are as follows: (1) size of limb, 
(2) location of tree, (3) habitat factors which condition tree growth, (4) 
presence of squirrels, (5) water drainage on the tree trunk, and (6) age of the 
forest. ‘The first condition (which is absolutely necessary) is a tree old enough 
to have a dead limb with a diameter at its base of approximately 3.5 inches. 
From 30 to 60 years of growth are necessary to produce limbs of this size 
in most tree species. Second, the large number of dead limbs on forest trees 
is mostly due to excessive shading. Hence, trees growing in open groves, or 
singly, develop few dead limbs and few dens. The fact that isolated trees 
sometimes contain squirrel dens is not necessarily an exception to the above 
general statement. The occurrence of some of these dens can be explained by 
the fact that many of our large trees now growing in open fields were once 


part of a forest; the forest was cut down leaving only a few isolated trees. 
However, lightning and wind injuries are much more frequent in the case 
of isolated trees, and some dens originate from these causes. Important 
plant growth conditions which affect tree growth and health inchle: light 
reactions, soil-water relations, tree or root injury by animals, humidity, 
injuries by wind, fire, insects, and diseases. 
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The presence or absence of squirrels constitutes the fourth condition. Ob- 
servations indicate that the majority of holes in most species of trees even- 
tually heal over (unless the injury is too large, or the tree very old). Healing 
may occur even though a portion of the main trunk is decayed. As the 
gnawing habit of squirrels tends to arrest scar tissue growth, the openings 
usually remain open long enough to permit the formation of a cavity inside 
the tree trunk. Again, this is somewhat dependent upon the tree species 
involved. 

Water drainage on the tree constitutes a fifth condition. Four potential 
dens were examined which were in such positions as to catch the water which 
l 


drained down the side of the tree trunk. As a result, these cavities were 
usually filled with water except during dry seasons. Water greatly affects 
the rate of decay and enlargement of the cavity. It tends to exclude squirrels 
which otherwise might enter and condition the cavity andits opening. Water 
in cavities may split the entire tree upon freezing, thus extending the cavity 
a a8 


1e base of the tree, and making it unattractive asaden. Water cavities, 
even after drainage has developed, are seldom used by squirrels except as 
occasional places of refuge 

The sixth and final condition is the age of the forest. This has much the 
same significance as tree age, but differs in that here emphasis is placed upon 
the woodlot as a whol In young forests, of 60 years or less, a tree must 
grow rapidly or lose its position in the canopy, and die from starvation. 
Hence, growth of the younger age classes is principally growth in height, with 
little production of lateral branches of the size necessary to initiate den 
development. As the trees become larger they produce more lateral branches 
which later starve and die as the forest canopy closes over. Because their 
‘ees are too young many woodlots in Ohio cannot be expected to have 
adequate den Aged climax and sub-climax forests produce most of the 


acceptable fox squirrel dens 


DEN PRODUCTION VERSUS TREE SPECIES 


It has been intimated that certain tree species are more efficient producers 
of dens than others. This is clearly demonstrated in Table 1. 


PRACTICAL APPLICATION 


The practical value of a knowledge of den development lies in its applica- 
tion to fox squirrel management, because it is only in woodlots having 
numerous dens that the annual breeding reserve is safe from overshooting. 
Observations have shown that “‘youthful’”’ woodlots, which necessarily have 
few den trees, can be entirely depleted of fox squirrels during one hunting 
season. Leaf nests are used for bearing and rearing of the young, but leaf 
nests do not protect squirrels from bullets! 

Extreme fluctuations in squirrel populations are costly. In typical wood- 
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lots, if the normal squirrel populations were suppressed by over-shooting 
for a period of five years, most of the unused dens in live trees would become 
sealed by tree growth, resulting in a permanent decrease in the attractiveness 
and production ability of the woodlots concerned. 

The practice of saving known den trees is now almost universally practiced 
by game managers, but it can resolve itself into a short-sighted program. 
What will happen when these dens can no longer be used? Dens become less 
attractive as the cavity becomes too large (fig. 12). The maximum length 
of use of a den is probably never over 50 years and usually no more than 10 or 
20 years. Hence, if one adheres strictly to many of our present forestry 


TABLE 1] Analysis of 169 dens as to species »f tree in which lo cated 
NO, OF DENS PERCENT 
White oak (Quercus alba) 51 30.18 
Elm (Ulmus spp.) 22 13.02 
Beech (Fagus grandifolia) 17 10.06 
ted oak (Quercus rubra or Quercus borealis) 15 g 88 
Black oak (Quercus velutina) 10 5.91 
Bur oak (Quercus macrocarpa) 8 4.74 
Sugar maple (Acer saccharum) 8 4.74 
Sour gum (Nyssa sylvatica) Ss 4.74 
Hickory (Carya spp.) 6 3.55 
White ash (Frazxinus americana) 5 2.95 
Tulip (Lireodendron tulipifera) $ 2.37 
Chinquapin oak (Quercus muehlenbergii) { 2.37 
Red maple (Acer rubrum) 3 1.77 
Silver maple (Acer saccharinum) 2 1.18 
Black jack oak (Quercus marilandica) | 0.59 
Black ash (Frazinus nigra) 1 0.59 
Wild black cherry (Prunus sp.) 1 0.59 
Linden (Tilia americana) ] 0.59 
Buckeye (Aesculus glabra) ] 0.59 
Sassafras (Sassafras sassafras) l 0.59 


management practices, there will be no new dens available after the present 
dens become completely decayed and are blown over. Proper squirrel 
management should not only conserve the present known dens, but should 
also protect and condition potential den trees. Potential den trees are 
frequently those individuals classed as “wolf” trees or worthless snags. 
They usually are old white oak, elm, maple, sour gum, beech or chestnut 
trees which, if cut, are of little value even for firewood. 

It may occur to the reader that dens could be produced artificially by 
girdling suitable limbs. The artificial production of dens by girdling limbs 
would hardly be practical or economically feasible and is not recommended 
for the following reasons: (1), it is only in the more “youthful” woodlots that 
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the supply of dens is low. In these woodlots, however, it is also difficult to 
find a sufficient number of limbs having a suitable size for girdling. (2) If, 
in “old” or climax woodlots, the potential den trees are left standing, the 
necessary conditions are usually also present which tend to initiate den forma- 
tion naturally. (8) Actual tests of the girdling method made in 1936 
indicated that this technique would eventually result in the formation of a 
den, but only after an impractical expenditure of time and effort and a wait 


of from 6 to 20 or more years. 


[This paper was prepared in the Ohio Wildlife Research Unit, a coéperative organiza- 
tion maintained by the Ohio State University, the U. S. Biological Survey, the American 
Wildlife Institute, and the Ohio Division of Conservation. The work was done under 
the direction of Dr. Lawrence E. Hicks. The paper was presented at the Annual Meet- 
ing of the American Society of Mammalogists, at Baton Rouge, Louisiana, April 5, 1939.] 
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OBSERVATIONS ON YOUNG MUSKRATS IN IOWA 
By Paut L. ErrInGTON 


The muskrat of central and northwest Iowa, with which our field investi- 
gations have dealt, has been identified by the U. 8. Biological Survey as 
Ondatra zibethica zibethica (Linnaeus). 

Since studies on the ecology of this animal were begun in Iowa in 1934, 
about 1900 young in more than 380 litters less than a month old have been 
handled, principally on Round Lake, a state-owned marsh and wildlife refuge 
of 450 acres near Ruthven. Among nearly 800 specimens of larger sizes 
that have yielded data were 595 taken for research purposes by the lowa 
Conservation Commission from Round Lake, late fall and early winter, 
1936 to 1938. 

Not all of the weights and measurements of these animals illustrate growth 
rates but a considerable proportion do, notably those of 588 individuals 
marked at known or closely approximated ages with serially numbered 
aluminum tags (Errington and Errington, 1937). Most of the young musk- 
rats worked with were caught by hand from nests within the lodges and re- 
turned as promptly as practicable after examination. Occupied lodges were 
subjected to a minimum of disturbance consistent with the objectives of the 
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research and were revisited at appropriate intervals. During one phase of 
the study, in July, 1935, all known muskrat habitations in an area of 15.8 
acres on Round Lake were visited for 19 consecutive days and the catchable 
young found therein were weighed and measured daily; ordinarily, attempts 
were made to handle given litters 3 to 6 times between birth and their de- 
parture from the home lodge as self-sufficient young. 

The effect of handling and consequent interruption of family routine upon 
growth rates was, on the whole, believed to be negligible, as the young taken 
from nests in lodge chambers were replaced in a few minutes, and the lodge 
itself was often opened and closed in such a way as to betray slight evidence 
of molestation. The adults associated with the young were rather tame and, 
so far as could be seen, appeared to be not unduly disturbed by our intrusions, 
many continuing to keep their litters in their accustomed quarters despite 
repeated human visits. 

Searches for less accessible litters resulted in disarrangement of certain of 
the larger lodges, and this frequently caused the adults to move the young 
to other places. Occasionally, a female would become alarmed while nursing 
and, in her haste to dive, would scatter the litter in the lodge or drag the 
young with her into the water; we would try to return these young to their 
nests without unnecessary delay, but all members of a litter could not always 
be located, either inside or outside of the lodges. Mother muskrats, even 
when soon resuming natural activities about the lodges, may be careless in 
reassembling scattered young; and some of the latter may thus become wet 
and chilled, or may perhaps die without being noticed and recovered by their 
parents (Errington, 1937b). 

Young muskrats on the Iowa observational areas were afflicted by diseases, 
of which a skin ailment of fungus origin (Vera K. Charles, unpublished) had 
a distinctly retarding effect on growth. On Round Lake, an average of 
about 10 percent of the litters showed recognized symptoms of fungus in- 
fection, and the growth data from individuals obviously subnormal or dying 
from this cause are excluded from the present paper. 

Improper attachment of metal tags apparently interfered with the growth 
of some animals in 1935, but, after a satisfactory tagging technique was 
devised, tagged animals developed at rates comparable to those of untagged 
litter mates contemporaneously under observation (Errington and Errington, 
1937, table 4). Differences in growth rates of animals judged to be healthy 
could be seen among members of litters as well as in litter groups considered 
collectively. 


Weighing and measuring of the smaller living young was done in the marsh 
and with equipment that could be carried in a canoe or by a man wearing 
waders. As it was difficult to bring the scales to balance, weights were taken 
only to the nearest gram. Allowances also had to be made for occasional 
wetness of pelage; and the contents of the alimentary tracts of the animals 
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further intoduced a variable sometimes of patent importance, though han- 
dlings were scheduled for approximately the same time each day. 

Data on total length (nose to tip of tail) were regarded as somewhat more 
indicative of early growth rates than data on weight, especially if supple- 
mented by notations on type of body build and physical condition. Pro- 
portions of tail to total length were recorded for about 800 individuals; but 
the struggles of active young rats and the desirability of restoring litters 
) their nests discouraged the taking of additional measurements. 


promptly t 
Some young of “normal” growth responded to slight infections of the skin fun- 
gus on the tail by chewing off the tail tip. Other young lost parts of their 
tails from attacks of muskrats, usually of larger young or adults. Grown 
animals also lost parts of their tails in steel traps or from freezing while liv- 
ing in exposed situations or wandering in cold weather. 


OBSERVATIONS ON NEW-BORN YOUNG 


Seven of the litters closely studied were judged, from the appearance of the umbilicus, 
: A 


be new-born when found. The number of young in these 7, and in 19 other new-born 
litters, varied from 1 to 11 and averaged 6.3. Of the total of 164 new-born individuals 


recorded, 11 (including an entire litter of 8) were dead. In at least four instances, it 


as suspected that delivery may not have terminated 
During the investigations we handled 158 evidently complete litters, mostly less than 
aweek old. These litters ranged in size from 1 to 11 and averaged 6.5 young, a number 
which is probably near the true average litter size at birth for this region. Six pregnant 
females had 5 to 11 and an average of 8.2 fetuses. Smith (1938) gives 4.4 as the average 


number of embryos for 10 trapped pregnant females of Ondatra zibethica macrodon 
and 3 young as the average of 27 litters born in experimental pens in Maryland. For 
Ondatra rivalicia in Louisiana, Svihla and Svihla (1931) report 3.7 as the average for 
Arthur’s (1931, p. 218) compiled embryo counts for 1058 pregnant 


included low-production years 





es averaged 3.846 over a period tha 


counts ‘“‘scarcely averaged three to a litter.’’ 
Of 86 new-born young, 50 (58.1 percent) were males; of 878 young in 162 litters under 
2 weeks of age, 478 (54.4 percent) were males. At birth and for the next 3 days, males 
vert lightly larger average size than females, but this may have been due merely to 
chance: sometimes males and sometimes females of older suckling young averaged the 


larger Subadult females, however, were of smaller average size than subadult males, 
as may be seen in the section of this paper dealing with young of 5 to 8 months. 

Mortality of young at birth and at subsequent very early stages apparently affected 
the sexes at random. In an effort to inquire into possible differential sex mortality of 
ncreasingly active sizes, 24 litters totalling 126 individuals, of which 54 or 43 percent 
were males, were studied; 36 or 48 percent of 75 surviving after varying periods were 
males: this difference is not thought to be significant 

In size, 41 living new-born young averaged 21.3 grams in weight and 100.4 mm. in 
total lengt] The median weight was 21 grams; median length, 102mm. The smallest 
individual weighed 16 grams and measured 85 mm.; the largest, 28 grams and 115 mm, 

Methods used were not sufficiently precise to reflect loss of weight after birth, al- 
though unquestionably some loss occurs if only from drying. A new-born young with 
placenta attached weighed 26 grams without the placenta (which weighed 5 grams) and 
was 108 mm. in length; the litter mate born just before it, from which the placenta had 
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been separated, was a rather small individual (21 grams, 99 mm.); 7 others evidently of 
the same litter, but in a lodge 45 yards away, averaged 22.4 grams and 102.9 mm. 

Naturally, it is difficult to obtain many exact data on the process of giving birth to 
young in the wild; but those we have suggest that parturition usually takes place in 
marshes on flat rush rafts, nests of water birds, or other similarly open situations, and 
also in small, flimsily constructed habitations of a modified ‘‘feed house’ type. The 
young may be moved from sites of birth to regularly used lodges within an hour or so or 
not for days. Parents may be careless of new-born or other very young animals, often 
leaving them for hours exposed to weather and lying partly in water on floating rushes 
or the all but submerged bases of old lodges (Errington, 1937b). 

Seven of the 158 complete litters were found split and kept in different nests if not in 
different habitations. Four of a litter of 8 young, between the first and second day after 
birth, were transferred to a lodge about 50 yards distant and cared for in the usual man- 
ner; but the remaining 4 were abandoned to die. When examined the second day after 
birth, the dead averaged 19.8 grams and 106.5 mm.; those alive and attended, 24.3 grams 
and 104.8 mm 


GROWTH OF THE YOUNG MUSKRAT DURING THE FIRST MONTH 


Data of value in determining growth rates of young muskrats from birth to the end of 
the first month were obtained from 345 members of 66 litters. Ages of young up to the 
second day were judged with reasonable accuracy from the condition of the umbilicus 
and from the stage of general development compared to that of other young of precisely 
known ages; thereafter, it became less satisfactory to estimate age at initial handlings, 
but rates of growth and types of growth curves revealed by subsequent weights and 
measurem%nts proved very useful. 

Growth curves for an average period of 11 days were plotted for 186 young (95 tagged) 
of suckling and postweaning sizes. Individuals in this series were handled from 2 to 16 
times and averaged 3.1 handlings at an average interval of 3.6 days. 

The maximum, median (or near-median), and minimum weights and measurements of 
young muskrats within their first month appear in figure 1. The median data for the 
series coincided broadly with the average but were thought more representative of the 
growth of an “‘ordinary’’ muskrat at ages indicated. At the top of the chart, the total 
number of young in different age classes includes those yielding data both from actual 
weights and measurements and from interpolation of points in individual growth curves; 
the totals beneath refer only to animals that were in hand at each age. The calculated 
data should be in most ways as reliable as, or superior to, the actual data because of 
their relative freedom from daily variations; they can hardly be very often far out of 
line, as calculations were never attempted except for portions of curves begun, directed, 
and terminated by actual data 

Muskrats are born blind, nearly helpless, and with hair so scanty that they appear 
almost naked; but the very young can withstand severe exposure (Errington, 1937b). 
3y the time they are 5 days old, they may, while feeding, cling to the mother’s nipples 
with sufficient strength to be pulled by her into the water if she plunges hurriedly. 

At this stage, some of the young may sink, but most of them float with nostrils sub- 
merged; submergence apnea upon wetting of nostrils seems to occur much as described 
for the adult by Koppdnyi and Dooley (1929). The pelage develops rapidly, and, to- 
ward the end of the first week, the young are covered by a coarse-appearing, gray- 
brown coat. 

By the beginning of the second week, they are still blind but are usually able to 
scramble actively about the nest. Animals experimented with at 10 days swam and 
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floated with nostrils above water and clambered upon low floating objects and the land- 
ings of plunge holes in lodges. 

Immediately before eye-opening, most young were able to dive with facility. They 
frequently left a lodge that was being examined, to head across surrounding open water. 
Eye-opening, in 36 litters for which this phase was recorded, occurred at from 12 to 20 
days and commonly between 14 and 16 days. Smith (1938, p. 17) wrote from experience 
with pen-raised animals in Maryland: ‘‘There is great variation in the time at which 
eyes are opened; observations show that it is from 11 to 15 days after birth.” 

The pelage changes in appearance to a softer and more woolly texture and a mouse- 
gray color at about 2 weeks; and this change either precedes or follows eye-opening. 
During this period, the data from 48 individuals show an average increase in proportion 
of tail length to total length from 27.4 to 32.4 percent. 

Young that grew with unusual rapidity often were backward both in eye-opening and 
in pelage changes and seemed to be less excitable in temperament. Conversely, many 
undersized young showed an apparent precocity otherwise and responded more viciously 
to handling. Displays of ill temper on the part of animals before 1 .ey have their eyes 
open may accompany symptoms of disease or physiological deficiency, but, in this 
respect, too, there is much “‘normal’’ variation to be seen. 

At 3 weeks, the majority of young were suckling but gaining in independence. The 
more precocious ones were difficult to capture, as they would bob up and down or stay 
submerged for considerable intervals in the plunge holes of the lodges or leave them to 
swim and dive outside. They were, at this stage, better at diving than at swimming, 
exhibiting a propensity, if pursued, to conceal themselves under marsh bottom vegeta- 
tion for minutes at a stretch. 

A young of 20 days was captured swimming 45 yards out in the open marsh, but the 
usual reaction of such animals, when finding themselves in the water away from the 
lodge, is to swim aimlessly for a time, then to float with head out of water or to climb 
partially out on convenient objects. They may within the next few minutes become 
sufficiently anxious or uncomfortable to complain quite audibly, thus perhaps at- 
tracting the attention of adults. Field notes mention the rescue by hand of a nearly 
drowned young of about 19 days that had been swimming and floating in open water 
for 45 minutes. 

One of the best specific observations on diving and swimming ability relates to tagged 
no. 2647 at the age of 23 days (Errington and Errington, 1937, table 2). This animal 
was a member of an active litter retrieved for examination from the vicinity of the home 
lodge, and was the last to be handled. It had been in the water for minutes before an 
attempt was made to capture it. Pursued by means of a canoe, it dived and wedged 
itself, partly concealed, under vegetation on the marsh bottom. Timed with a pocket 
watch, it remained submerged at least 3 minutes and 20 seconds; after about 5 seconds 
on the surface, it dived to stay down for 35 seconds; and, after a rest of another 5seconds, 
it went under for 2 minutes and 45 seconds. It was then captured, though, judging 
from its liveliness, it could have continued diving for many minutes. Regarding diving 
prowess of adults, Irving (1939) reports that a 600-gram muskrat endured 12 minutes 
forced submergence in the laboratory, and Smith (1938) cites an instance of an animal 
remaining under water for 17 minutes and, after a brief return to the surface, 10 minutes 
more. 

Weaning was accomplished in most cases early in the fourth week. Successive litters 
of a female were usually born at intervals of about a month (Errington, 1937 a), and 
the young of even slow-growing litters were typically self-sustaining by the end of their 
first 30 days. Acceleration of growth beginning at about the twentieth day (see median 
weight curve of fig. 1) coincided generally with the time the young were foraging for 
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themselves. Stomachs of individuals less than 3 weeks of age rarely contained food 
other than milk. Smith (1938, p. 18) found, for his pen-raised Maryland muskrats, that 
“The young may suckle for as long as 21 days, although 15- or 16-day periods are more 
common. They begin to nibble solid food before they stop nursing.” 
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Fic. 1 Weight and total length curves of young muskrats from birth to 30 days 


VARIATIONS IN GROWTH RATE AND BEHAVIOR OF YOUNG MUSKRATS UP TO 


THE END OF THE FIRST MONTH 


From fig. 1, it may be seen that the weights of the largest young of 20 to 30 days 
were nearly twice those of the smallest healthy young of comparable ages and that there 
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were also material differences in maximum and minimum lengths. Between these 
extremes is much variation concerning which it is difficult to make generalizations. Of 
the 186 small young for which growth curves were plotted, the curves of 155 or 83 percent 
corresponded roughly to the median; 15 (8 percent) of the animals were unusually large 
or grew at unusually rapid rates and 16 (9 percent) were conspicuously small or slow- 


grow ing. 
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Fic. 2. Weight and total length curves of overfed and underfed young muskrats 

Twenty-two (12 percent) of the 186 were members of small litters (1 to 3 young), 97 
(52 percent) of medium-sized litters (4 to 6 young), and 67 (36 percent) of large litters 
(7 to 10 young). The 155 young with curves corresponding to the median grouped 
similarly: 17 (11 percent) were members of small litters; 80 (52 percent) of medium- 
sized; and 58 (37 percent) of large. Four (27 percent) of 15 exceptionally large or pre- 
cocious young were from small litters; 6 (40 percent) from medium-sized; and 5 (33 per- 
cent) from large. Only 1 (6 percent) of the 16 undersized or backward (but neither 
recognizably diseased nor dying) young was a member of a small litter; 11 (69 percent) 


were of medium-sized litters; and 4 (25 percent) of large. 
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In view of the above data, it appears that many animals were simply large or small 
for their ages; but, in the case of other individuals, varying growth rates were seemingly 
influenced by differences in nutrition. Young that were the sole members of litters were 
particularly apt to be roly-poly in build. The most exceptional growth, nevertheless, 
was found in a litter of 2 that had attained by the age of 19 days an average size equal 
to that of ordinary animals at between 22 and 23 days (Errington, 1937 a). 

In fig. 2, the composite curves for overfed young were not carried past 27 days be- 
cause of the small number of older specimens handled; but, at this age, the weight curve 
had begun to flatten and the median curve had risen to meet it. Overfed young had 
weight adventages over young of more ordinary growth largely during the third week. 
Less difference in length was recorded. 

Growth rates of members of approximately half of the large litters were noticeably 
retarded several days before actual weaning, for the apparent reason that the mother’s 
milk was insufficient. The effect of this is exemplified by fig. 2, in which the weight and 
measurement curves of slightly underfed young level off after the second week; but in 
eye-opening, pelage changes, activity, and response to handling, there was little de- 
parture from the ‘“‘normal’’. Weaning was usually late—toward the end of the fourth 
week—and was followed by acceleration of growth as the young became self-sustaining. 
Subsequent data proved that at least some of the underfed young reached, or exceeded, 
‘‘normal”’ size. 

While undersized young may be more alert and active than many larger ones of the 
same age, the transition to stages characterizing approaching independence may be 
closely linked with size differences. This transition period may be so short that one 
may watch it complete its course in a litter within a very few days. In the space of 24 
hours, a previously docile animal may be transformed to a wild biter; and, in litters 
having young of slightly unequal sizes, 1 or 2 of the larger animals may already be swim- 
ming and feeding outside before the rest reveal any inclination to leave the lodge 


YOUNG OF THE SECOND MONTH 


Growth data on young aged between 31 and 60 days are so limited that they may be 
preferably summarized in the text rather than plotted in curves. Nine animals at 31 
days, 6 at 32, 6 at 33, 7 at 34, 4 at 35, and i at 36 showed an average increase of weight 
from 197 to 215 grams and an increase of length from 295 to 305mm. Two 41-day speci- 
mens averaged 275 grams and 387 mm.; the weight and length of a 46-day young not 
handled but approached near enough to permit reading the number on its tag were esti- 
mated to be about 250 grams and 320 mm. (no. 2761, in table 2, Errington and Errington, 
1937). Three specimens collected toward the last of their second month: 57 (?) days, 
474 grams, 406 mm.; 59 days, 434 grams, 404 mm.; 60 days, 477 grams, 408 mm. Propor- 
tion of tail length to total length of 9 of the larger specimens averaged about 40:100. 

Much variation was observed in color changes of pelage of the young in the course of 
their second month, not only in specimens but in free-living animals of known ages seen 
now and then about the marshes. The coats of many took on a rich brownish cast be- 
tween the fourth and sixth weeks; those of others retained their general leaden colora- 
tion through the ‘‘kit’’ stage (see following section), especially, it seemed, if living 
among dense, shady vegetation. 


During the first half of their second month, the young usually swam under the sur- 
face of the water for 40 or 50 feet when driven from a lodge, to hide amid rushes or under 
rafts of vegetation, eyes and nostrils exposed. When alarmed while swimming on the 
surface or sitting on floating material, young of recently independent ages often sought 
refuge by entering lodges through openings previously dug in the sides above the water 
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level. Asarule, the young were comparatively unwary up to their fifth or sixth weeks, 
but they seldom permitted very close approach unless asleep or cautiously stalked. 

In the following weeks of their development, the young became so adept at under- 
water swimming that they habitually went from lodge to lodge without necessarily 
coming to the surface; their secretiveness made direct observation upon them almost 
impossible except under very favorable conditions. There were, nevertheless, oppor- 
tunities to watch undisturbed young between the ages of 5 and 8 weeks, and resulting 
glimpses of behavior partially answered certain questions. 

The members of a family of young known to be about 50 days old were watched swim- 
ming submerged in the vicinity of the lodge in which they lived. The light was excel- 
lent and the water was clear; and the young conducted themselves with naturalness. 
They swam with a leisurely, sprawling motion, using fore as well as hind feet. (For 
details of swimming movements of the adult, see Mizelle, 1935.) Their routes were 
almost entirely under water for minutes at a time, very crooked, and appeared to be 
casually explorative in purpose. One individual swam submerged an estimated total 
of nearly 60 yards in irregular loops and circles—investigating many bottom objects on 
the way—before climbing out on a rush pile; its course was sketched and is reproduced 
in fig. 3 

Typically, the young, as soon as weaned, established themselves at some distance 
10 to 60 yards—from the lodges in which they were reared, particularly if the latter con- 
tained young of subsequent litters. Their new living quarters were neighboring lodges, 
butts, rush piles, or miscellaneous mats or heaps of floating vegetation in or near the 
home ranges of the parents 

According to the best of our observations, few young did much deliberate heaping 
of vegetation or plugging of holes in habitations before the age of 4 months; but a great 
deal of burrowing through the sides and bases of lodges was done by smaller young. 
Sometimes, large, sound lodges would be riddled with holes and tunnels; but the most 
conspicuous evidence of burrowing was to be seen about smaller, less permanent lodges 
and about flat remnants rising just over the water. Individual nests were hollowed out 
in almost any heap of vegetable debris; and this sort of nest making seemed quite nat- 


ural to young of post-weaning sizes. 





Association with other young and with adults seemed to follow patterns set by habit, 
temperament, convenience, and necessity. 

Post-weaning young patently found the warmth and protection of the bodies of adults 
acceptable in chilly or stormy weather. Therefore the huddling on rush piles of mixed 
ies of active young with occasional adults was a familiar sight on heavily populated 





s in midsummer and fall. Young and adults, alike, stayed close to accustomed 
territory Che sharing of nests and of feeding or loafing places appeared confined chiefly 
to family or neighborhood groups. 

Fighting occurred in all of the populations studied. It seemed to increase with 
crowding from any cause (Errington, 1939). Attacks were mostly by adults on young 
of the early swimming sizes; but, toward the end of their second month, the young them- 
selves were grown sufficiently to inflict dangerous wounds on each other in the event 


of strife. Moreover, young in their second month often fed on carcasses of other musk- 
rats. The evidence suggests that some of this feeding may have represented direct 

predation, in particular when the carcasses eaten were those of animals less than a week 
13 

01a 


The latter may explain—partially, at any rate—the violence with which mother 
muskrats may drive weaned young, including their own, from the vicinity of new-born 
or helpless litters. ‘‘No. 2658, for example, was fatally slashed [at 35 days] apparently 








474 JOURNAL OF MAMMALOGY 


by its own mother which was at the time giving birth, or about to give birth, to a new 
litter’ (Errington and Errington, 1937, p. 53). Older young, however, were often to 
be seen entering or leaving lodges containing suckling litters; in overpopulated habitats 


Lodge 


a” 


Rush Pile 


Distance between lodge and 
; . 5 ~ ~ 
rush pile: about 35 yards. 
Fic. 3. Route taken by undisturbed muskrat of about 50 days while swimming en- 
tirely submerged 
they were practically forced into continued close association with their own or neigh- 
boring families, whether or not their presence was tolerated 


THE THIRD AND FOURTH MONTHS OR “‘KIT’’ STAGE 


The data on the larger young during mid-summer relate to 19 individuals between 62 
and 104 days old, of which 16 were handled as specimens and 3 were observed at close 
range but not collected. 
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Of the 16 specimens, 2 young of 62 days averaged 402 grams in weight and 367 mm. 
in total length; 4, between 70 and 77 days, 451 grams and 439 mm.; 4, between 89 and 
93 days, 499 grams and 473 mm.; 4, 97 and 98 days, 759 grams and 513 mm.; and 2, 104 
days, 883 grams and 509mm. The proportion of tail length to total length for 9 speci- 
mens of between 90 and 104 days averaged 41.5 percent. 

Five of the 19 individuals had adult-like pelage, and these were 90, 97, 98 and 104 day 
animals differing little from medium-sized adults except for relative thinness and 
smoothness of skins and condition of gonads. Another, of 97 days, had pelage that was 
less mature. 

Testis measurements of 5 males taken between 40 and 60 days averaged 7.3 x 4.6 x 3.6 
mm.; of 3 between 90 and 104 days, 8.2x5.7x4.2mm. The testes of ail of these animals 
were creamy in color, well rounded, and characteristically immature in appearance. 
The uterine walls of the females were so thin as to be nearly transparent. 

The ‘‘kit’’ muskrats taken by trappers in fall and winter are young animals, the small 
thin pelts of which have little value on the fur market. Smith’s (1938, p. 7) tabulated 
records of the annual muskrat catches of the Scarborough marsh in Maryland, 1926 to 
1932, show an average of 2.9 percent of kits, presumably taken in February and early 
March. Six lots totalling 657 lowa animals caught by State and private trappers in 
November and December, 1936 to 1938, included 30 or 4.6 percent judged to be kits on 
the basis of my own long experience in trapping and selling fur. 

Full weight data are in hand for only 5 of the 30 kits of the above Iowa lots. These 
give extremes of 540 and 683 grams and an average of 616. The lengths of the 30 ranged 
from 432 to 490 mm. and averaged 470. The proportion of tail length to total length of 
25 individuals was 40.2 percent. Ten of the 30 were males, and, for 8 of these, the testis 
measurements averaged 7.2 x 4.6 x 3 mm. 

The identity of the kit has long been a subject of some conflict in opinion (Johnson, 
1925, pp. 229-236), but it may be perceived that the animals so designated in north- 
central United States correspond in weight, length, and sexual advancement to the 
mid-summer young at 70 to 90 days. In Iowa, then, this would mean that the kits 
taken from the opening of the trapping season on November 10 to mid-December are 
young born in August—a concept entirely in keeping with the data on seasonal distribu- 
tion of litters (Errington, 1937a, and unpublished). Our records give approximate or 
exact dates of birth of 379 lowa litters, of which 15 were born in August and 1 in Septem- 
ber; these 16 late-born litters comprise 4.2 percent of the total number, which may be 
compared with the 4.6 percent incidence of kitsin November and December catches, made 
up of 79 percent of young of the year. 

The time of change from kit to adult-like pelage varies considerably with individuals. 
An adult-like, November-trapped animal of only 567 grams and 452 mm. is listed, and 
animals of similar appearance under 615 grams and 465 mm. are of frequent occurrence. 
On the other hand, a specimen as large as 733 grams and 490 mm. is described as 
“turning’’. 


THE FIFTH TO EIGHTH MONTHS 


Growth and developmental data were obtained on 12 young tagged on Round Lake 
during the summer of 1936 and recovered at ages between 161 and 222 days. (Specimens 
taken for the study by the lowa Conservation Commission in November and December 
(Errington and Errington, 1937, table 1).) Three more young tagged in the summer of 
1938 were similarly caught and examined in the following December at ages between 171 
and 210 days. 

Of the above 15 specimens, 3, at ages from 161 to 166 days, weighed 735 grams and 
measured 489 «.1m.; 1 (171 days) weighed 861 grams and measured 510 mm.; 4 (185 to 
190 days) averaged 815 grams and 548 mm.; 2 (197 days) about 880 grams and 568 mm.; 
3 (202 to 210 days) 774 grams and 497 mm.; and 2 (218 days and 222 days) 840 grams and 
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535 mm. The testis measurements of 7 males varied from 7 x 5 x 4 mm. (190 days) to 
9 x 6 x 5 mm. (197 days) and averaged 8 x 5.6 x 4.3 mm.; one of the oldest (218 days) 
had testes of only 7 x6 x 4mm. and one of the younger (171 days), testes of 8.5x6x5mm., 

Among practically all of the animals trapped in November and December, the young 
of the year could be easily distinguished from adults by macroscopic examination of 
testes and uteri. The testes of 41 bona fide adult males varied at this season from 
12x7x4to19x9x 4mm. and averaged 14.7 x 7.9 x 4.9 mm.; they were also wrinkled, 
flattened, and discolored, showing plain evidence of having shrunk from previous en- 
largement. Testes of 195 immature males varied from 7 x 3.5 x 2 to 12x 9 x 5 mm. and 
averaged 8.1 x 5 x 3.7 mm., with those of only 14 individuals reaching or exceeding 10 
mm. in length; in appearance they were cream-colored and turgid. Bloody residues in 
thickened uteri were diagnostic of the older females. Except for a very few (less than 1 
percent) of the specimens handled at this season, all fell so distinctly into either adult 
or young age classes that verification by histological techniques was not deemed neces- 
sary. Limited microscopic work revealed nothing at variance with the results of field 
post-mortems. 

Thirty-four adults taken in November and December were weighed unskinned and 
averaged 1092 grams; the average length of 163 adults was 574mm. Weights of 53 young 
of the year, likewise taken in November and December, averaged 748 grams, and 566 
immature specimens averaged 523 mm. in length 

Fully adult animals tended to weigh 1000 grams or more, frequently exceeding 1200 
grams (our record is 1586 grams, for an enormous adult male in mid-summer); whereas 
the largest 6 to 8 months young weighed 988 grams and the next largast, 978 Total 
length measurements of adults and young were more variable, even after making allow- 
ances for stub tails. Very large adults measured between 590 and a maximum of 635 
mm.; but the lengths of many adults remained in the 515 to 540 mm. range attained by 
considerable numbers of young, including some in their fourth months. Tail propor- 
tions of 142 adults averaged 40.9 percent; of 516 young, 41.4 percent. 

Our present data are only suggestive of the period at which muskrats get their full 
growth. Summer adults collected on Round Lake averaged 1132 grams for 10 speci- 
mens, of which the 1586-gram individual brought up the average from 1081 grams. The 
average length of 11 specimens of summer adults was 566 mm.; 2 were large and old, but 
most of the other 9 had probably been born the year before: they averaged 555 mm. It 
wouid seem, then, that the animals may gain in the second half of their first year about 
the difference between 748 and 1081 grams and 523 and 555 mm., namely 333 grams and 
32 mm 

At least 5 muskrats tagged as small young have been caught in their second year by 
trappers; but, to date, we have been unable to secure any complete specimens for exami- 
nation. In the absence of really definite data, we may conjecture that the large animals 
of 1250 to 1300 grams may be close to 2 years of age. We should, nevertheless, be careful 
not to attach undue significance to the larger average size of older animals. One of the 
104-day young was as large (910 grams, 515 mm.) as several of our adults, and many less 
extreme examples could be given. 

The data from Round Lake, from whence come our best series of specimens, show the 
following average weights and measurements for aduits: 1129 grams for 18 males and 
1103 for 20 females; both sexes averaged 562 mm. in length. Proportions of tail length 
to total length were 41.2 percent for 9 males and 42.1 percent for 14females. Excluding 
from the above the 1586-gram male, we find an average weight of 1100 grams for the 


rest of the adult males. This would indicate that in the adult muskrats there were no 
fundamental size differences that may be ascribed to sex. 
The Round Lake data forsub-adult sizes of November and December, however, point 
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to a decidedly slower growth for the females. The average weight of 20 immature males 
caught in early November, 1936, was 781 grams, compared with an average of 707 grams 
for 24 females; in December, 5 males averaged 840 grams, 3 females 773. The average 
lengths of the 20 November males and 24 females were 507 and 489 mm., respectively; of 
53 December males and 35 females, 531 and 526mm. Data on lengths of immature ani- 
mals taken in December, 1937, give an average of 525 mm. for 94 males and 512 mm. for 
70 females; December, 1938, 530 mm. for 88 males and 519 mm. for 79 females. Measure- 
ments of young muskrats trapped by the public in central Iowa in November, 1937 and 
1938, illustrate the same trend: 52 males averaged 537 mm. and 47 females, 521. 

The larger average size attained by the immature males in late fall and early winter 
does not seem attributable to an earlier average date of birth. For April and May, 
57.2 percent of 222 young were males; for June, 55.8 percent of 267 young; and, for 
July and August, 56.1 percent of 41 young. The November and December sex ratios 
averaged 54.9 percent males for 584 young of the year. 

Pelage appearance of the muskrats handled has seemed, to my eyes, associated as 
much with size as with age. Indeed, on one occasion, I was delighted to acquire what 
I thought was a second-year tagged animal, only to find it an exceptionally large 185 
day young (no. 2732 of table 1, Errington and Errington, 1937). In general, late fall and 
early winter pelts of the adults appeared more ‘“‘prime’”’ than those of the young and the 
skins thicker and more scarred 

By December, the testes of numerous young of the year at Round Lake had begun to 
show evidence of approaching sexual maturity. The largest immature testes measured 
12x9x 5mm. in an individual possibly 8 months old. January data on sexual advance- 
ment of Round Lake animals are lacking, but a central Iowa male had testes of 17 x 13 
x 11 mm. by January 10, 1939, at an estimated age of less than § months, and the testis 
measurements of another of perhaps the same age, on January 29, 1937, were 13 x 10 x 
7mm. This latter individual, although collected while wandering about the country- 
side, was in far better physical condition than mid-winter wanderers typically were 
(Errington, 1939), and was thought to be in a preliminary stage of sexual unrest. A 
third central Iowa male was found by cooperators soon after it had been killed by a car, 
March 20, 1938; it was apparently an animal born in the summer of 1937 and had testes 
measuring 21 x 13 x 11 mm. 

Testis measurements of 4 Round Lake sexually active males that were probably about 
a year old: April 26, 1937, 23 x 13 x 10 mm.; April 21, 1938, 17 x 15 x13 mm.; July 10, 
1938, 24x 17x13 mm.;and July 20, 1938,22x13xllmm. The testis measurements of the 


huge and obviously old male that weighed 1586 grams were 22 x 16x 13 mm., July 23, 1938 
SUMMARY 


During 5 years (1934 to 1938) of field work on Ondatra zibethica zibethica in lowa, about 
1900 small-sized young and nearly 800 larger individuals were handled. The data 
especially those resulting from the tagging of 588 young—portray much of the life 
history, growth, and development of this animal for the first 8 months after birth. 
5; the 
members of 7 of these litters were kept by their mothers in different nests or in dif- 


Numbers of very young animals in 158 evidently complete litters averaged 6 





ferent marsh habitations 

The sex ratio of 878 young in 162 litters less than 2 weeks old was 54.4 percent males, 
compared with the late fall and early winter ratio of 54.9 percent for 584 young of the 
year 

At birth blind, and almost helpless, weighing about 21 grams and measuring 100 mm 
in total length, the young commonly opened their eyes between the fourteenth and six- 
teenth days. They were then capable of considerable activity, weighed about 80 grams 
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and measured about 200 mm. Weaning took place mostly in the fourth week, and the 
young (about 180 grams and 285 mm.) were living independently by the end of their first 
month. By this time their mothers, if pregnant, were generally ready to give birth to 
subsequent litters 

The young reached the “‘kit’”’ stage (about 500 to 650 grams and 400 to 480 mm.) at 
between 70 and 90 days; at 3 months many were similar in size and appearance to small 
and medium-sized adults. The majority of the young of the year taken by trappers in 
November and December were from 5 to 8 months old and very adult-like except for 
their imperfect sexual development. 

Limited data indicate that, by the end of the first year, muskrats reach average 
weights close to 1100 grams, and lengths close to 550 mm. The larger young males 
showed signs of approaching sexual maturity by mid-winter, or at 8 to 9 months 

[This is Journal Paper no. J663 of the lowa Agricultural Experiment Station, Ames, 
Iowa. Project no. 498, conducted by lowa State College in codperation with the U.S 
Biological Survey, the American Wildlife Institute, and the Iowa Conservation Com- 
mission. | 
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ELECTRICAL RECORDING OF THE ACTIVITIES OF SMALL 
MAMMALS 


By Donatp A. SPENCER 


A short time ago the Readers Digest (vol. 33, p. 68, October, 1938) briefly 
reviewed an article reporting that government scientists had found that field 
mice arise with the sun in the morning, observe the noon hour with the regu- 
larity of union factory workers, reach the peak of their activity late in the 
afternoon, and then retire to their quarters at sundown. The editor headed 
his brief comment with the implication that this is a type of study that one 
might expect would be undertaken by bureaucrats, intimating, of course, a 
useless expenditure of public money. The inside story of this ‘scandal’ 
should make interesting reading. 

In a deep grass habitat of Microtus, Peromyscus, Reithrodontomys, Mus, 
and Blarina in the Shenandoah Valley of Virginia, a central activities-re- 
cording machine with 500 foot tendrils of electric line and delicate contacts, 
ticked steadily for 65 days. The temperature reached 56°F. and dropped 
as low as —10°F. Days of sun were interspersed with days of fog, rain, sleet, 
and snow. At times the entire apparatus lay buried under 15 inches of snow, 
and then again the soil was saturated and water stood in all depressions. 
There were quiet days and days with high bitter winds. Sometimes all 
activity ceased, as a skunk or dog made a searching hunt for food about the 
area. But in the end, the activity within this small mammal community 
was faithfully recorded, to be graphed against similar data on weather condi- 
tions—a scientific investigation, and one with a very practical purpose. 

The meadow mouse (Microtus) is one of the most serious rodent pests of 
the United States. By girdling shrubs and trees, both coniferous and decid- 
uous, these rodents do widespread damage to orchards and to the fruit 
industry in general, to nursery and ornamental plantings, and to reforesta- 
tion projects. For example, in Massachusetts the Extension Service esti- 
mated that the damage through mouse injury to apple trees in a single year 
totaled $125,000. 

Cultural practices are advocated by the Bureau of Biological Survey to 
hold populations of these tree-girdling mice at a minimum. However, under 
soil-improvement programs that employ green manure crops, sods, and addi- 
tional hay mulch, control by poison baits is the only economical approach. 
The electrical activities-recording machine has helped to solve many a 
problem in the use of poison, both from the standpoint of efficient control and 
of adequately safeguarding beneficial wildlife. ‘“‘Expose baits for the con- 
trol of meadow mice in the forenoon of sunny quiet days for highest effi- 
ciency,” is a Bureau recommendation direct from recording-machine records. 

By adjusting the field set-up, the machine dictates the proper spacing of 
bait spots on the orchard floor. Because of machine records that told of 
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efficient mouse control in 24 hours following the application of bait, the 
Survey was able to adopt a new rodenticide that rapidly oxidized and left 
the area free of any menace to other wildlife after it had accomplished its 
purpose on field mice. That was an important step foreward in safeguard- 
ing valuable wildlife. Then there was added fresh bait material that also 
disintegrated after a short period of exposure. 

Another clear-cut machine study clinched for the orchardists the fact that 
all baits must be covered to get adequate control of meadow mice. How? 
Two parallel rows of apple trees having a uniform population of meadow mice 
(Microtus) and pine mice (Pitymys) were selected. On one row the baits 
were placed in the open, while on the adjoining row they were placed in the 
trails of the mice, then covered. In 10 days and nights that the recording- 
machine took records of feedings at these bait stations, those in the open 
and separated by a clear space from the grass cover in which the mice lived 
were visited only 3 times, as compared with 1,810 visits to baits in trails 
under cover. 

The activities-recording machine has earned its place in the record of wild- 
life conservation. The original machine was very similar to the one pictured 
in figure 1. Mr. N. E. Spencer, of Denver, Colorado, originated, manu- 
factured, and loaned this device, together with various types of delicate elec- 
trical field contacts, to the Bureau. Before speaking of other possible uses 
let us examine the equipment a little more closely. 

The principle of this activities recorder is not new, as there are any number 
of tape chronographs on the market. The flow of the paper tape may be set 
for any given number of inches per hour according to the particular problem 
studied. The number of recording pens or needles is limited only by space 
and by width of the tape. The illustration in figure 1 is of an activities- 
recording machine with four separately operated needles that record by 
punching a small hole in the tape. Needles have the advantage over ink 
pens that they are not affected by low temperatures and do not need refilling. 
On the other hand, contrary to ink recording, they do not show how long an 
electric trip has remained closed. Ink pens and punching needles are both 
activated by simple electro-magnets, which in turn are operated by the 
closing of a field contact by the animal studied. At least, this is the case 
when using 6-volt alternating current from a standard bell-ringing trans- 
former. When, as in most cases, the area to be studied is far from a power 
source, direct current from a standard storage battery is employed. With 
direct current the line-loss is so heavy that delicate micro-relays must be 
built into the recorder (one to each needle) to get adequate sensitivity. The 
activities machine illustrated uses mechanical clocks to time the flow of 
paper and to supply power. Many commercial chronographs employ 
electric clocks which need less attention and no winding. 

The real problem has to do with field contacts. For the most part these 
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mtust hye mechanical. lO! photo-electric equipm« nt Is still Loo expensive to! 


general field use. The electric trip must be so sensitive that it can be readily 
thrown by the animal and will record but momentary contact. It must not 
by conspicuous or intertere with the normal activ ity Ol the animal It must 
be weather-proof, operating equally well in rain, snow, or severe freezing 
temperature The metals used for the electric points must resist burning 
ind corrosio! Lastly, the field contact must be sturdv enough to with 
nd the curiosity and teeth of the mammals tucied Thus all working 
parts are fully enclosed, and each field placement is covered for weath 
pre 1 nd to simulate normal habitat environmen 
Tubular, mechanical, field contacts of the type shown in figure 2 were ust 
the original study of meadow mice The forked wire frame is thrust int 
the soil on each side of the surface runway or opening into an underground 
uch manner tl he trigger wire is suspended in the exact cent 
the mouse runway and within half an inch of the ground. The wire itse!l 
overed with a dry flowering stalk of gras ilthough the camouflag 
hardly necessary \ little movement o° the trigger wire in any directio 
Os the cireuit, thi making a record on the machine tape \ mouse act 
tes this type of contact by brushing by on one side or the othe It i 
elatively inconspicuous contact, but such is the nature of the meadow mou 
orn Ol iter it will stop and attempt to remove the offending twig 
that extends into an otherwise well-kept runway 
Occasionally the mous contrives to push the trigge od to the side of tl 


ten it there by entangling it in grass root When the conta 


permanently Clos t he Cll it no other contact moving the same recording 
needle will operate, and if the prank is not quickly discovered the batte 
sulle! the mous itsel is not enoug! to harrass tl operatol ther son 
’ , , , 
dog or wild predator wi dig up one ot the contacts and short cireuit the 
, " " 
el 1 I Ihe the is tl PVE existing proble oO t Vana 
nite who trp ove and aamag the electri ling and oceasionally | 
theit of the equipment b mischievous bovs On the Sonoran desert « 
outhe Arizona the siological Survey was studving thy nigh lv activity 
thy vhite-throated wood rat V eotoma alb qula alb quta when hunery eatt 
adiscovel the set-uw ind munched unperturbed o1 the rubber-covers 
elect linn ictually eating hundreds of: feet Kxasperated, the operat 
buried the lines in shallow trenches except underneath the laren prick V pea 
I 





ind cholla cactuse \s if to heap insult upon injury, the rats then tool 

liking to the bright covering of the wire, or to the salt left by human handling 
They proceeded to short cireuit the machine by gnawing at any of the e) 
posed rea \ctivitv records were completed, howevel despite all tl 


hands iy 


The problems mentioned are all very simple as compared with recording 


the activity of the pine mouse in its underground runways. Pine mice wil 
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not tolerate the stiff trigger wire in the tunnel. Fine pliable trigger wires 
will not improve the situation. The mouse proceeds to bite off short lengths 
of soft rubber rods that barely protrude into the lumen of the tunnel and then 
plugs the offending aperture with dirt. If the burrow is enlarged, the pine 
mouse will often transport dirt to the site and re-establish the proper diam- 
eter, much as though sensitive hairs along the sides of the body required con- 
tact with the walls in this dark labyrinth. The problem is finally solved, 
although not too successfully, by inserting an artificial tunnel section con- 
taining the trigger. But the persistent moving of dirt that short circuits the 
electric system by permanently closing the field contacts is a constant an- 
noyance. The operator reached the end of his patience when pine mice in- 


} 


Fic. 4. Plan of mechanical tubular contact Fic. 5. Mercurial-electric trip 


sisted on first filling a food cafeteria (figure 7) with dirt and then burrowing 
through that same dirt to the food. After each feeding the doorway was 
plugged tightly with more earth as though to hide a private cache. 

To combat those troublesome activities of the pine mice, Mr. N. E. Spencer 
has now perfected a mechanical contact that is proof against some of their 
tricks (figure 4). The action is considerably improved over the first contact 
in that it requires less pressure and less movement to close the circuit. If the 
mouse insists on pushing aside the offending trigger wire and putting it 
permanently out of action, the current is automatically broken after the 
trigger rod is moved a short distance farther beyond its perpendicular posi- 
tion. Other contacts on the same electrical circuit can then continue to 
operate, leaving the battery safe. This improved contact is out of action 
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until the mouse again unplugs the earth seal and allows the trigger rod to 
spring back to its normal vertical position, recording that fact on the cen- 
trally located machine. 

The mercurial-electric trip (figure 5) is also proof against short circuiting 
the electric system. All parts are sealed in an air-tight glass tube. As the 
trip wire is moved by the passing mouse, the tube is tipped and a small drop 
of mercury flows across two electrodes, thus momentarily closing the circuit, 
and then flows on to the blind end of the tube. This action is repeated when 
the trip wire returns to normal position, thus making two records of one pass- 
ing. ‘The two impulses, however, are so close together that they are recorded 
on the paper tape as a single operation. There is little or no corrosion of the 
electrical points in this type of contact. Thus a high sensitivity is retained. 
Metal switch points in all other types, being exposed to atmospheric condi- 
tions, must be cleaned at regular intervals. 
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Because of the cost of operation, only brief mention will be made of the 
photoelectric cell (figure 3). This interesting and expensive gadget elimi- 
nates the necessity for a mechanically thrown trigger. An infra-red beam 
(invisible) passes from its source (A) to the sensitive photoelectric cell (B). 
The contact is sprung by breaking this beam. The light energy is changed 
to an infinitesimal amount of electrical energy by the cell, which current then 
activates a delicate micro-relay. The micro-relay acts as an electrical switch 
between a storage battery and the magnetic coils on the recording machine. 
Each field contact must be complete with an infra-red light source, a photo- 
electric cell, radio tube, and micro-relay; the whole carefully protected against 
moisture and rough handling. 

Certainly, such an activities-recording device is no toy It takes patient, 
persistent, ever-vigilant field work on the part of the ope. or. The results, 
however, are well worth the trouble and expense. By use of recording “cafe- 
terias” (figure 7), experiments have been made with introduced foods, to 
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determine their acceptability as bait to rodents in a natural habitat, especially 
in competition with the foods naturally found there. Studies also have been 
made on the seasonal variation in acceptance of introduced bait materials. 

An interesting set-up is arranged by assigning separate recording needles 
to field contacts operating at various points in the home range of a single 
family or colony of mammals. For example, the difference can be deter- 
mined between the activity of the pine mouse in surface runways and in the 
underground burrow system and between its activity at the bole of a fruit 
tree and at the smaller feeding roots under the drip of the tree. Home range, 
feeding range, or drift can be studied with such equipment—quite a different 
approach from that of the ‘“‘trap, mark, and retrap”’ method. 

The electric recording machine has one very obvious weakness: it cannot 
identify the individual that trips the field contact. Often the contacts are 
so placed as to restrict the record to a single species of mammal; but it is a 
group and not an individual record that is obtained. Of course, individual 
studies can be made, as in the case of the white-throated wood rat, for which 
each individual nest site can be separately recorded; or in the case of the pine 
mouse in situations where the burrow systems are non-interlocking, as in the 
northeastern States—individual records were taken for this mouse at each 
tree base in a number of orchards in the lower Hudson and Connecticut River 
valleys. Then again, an intruder in a given area may be recognized by a 
sudden deviation from a normal record, or by some tell-taie field sign that a 
keen observer will note. For example, when oat baits placed in a pine mouse 
runway system are found to be hulled and eaten on the spot, the presence of 
meadow mice or deer mice (Peromyscus) may be suspected, as the pine mouse 
removes the oats to its private quarters before eating them. 

It will test the ingenuity of any operator to devise a field contact for 
studying pocket gophers (Geomyidae) or moles (Talpidae). Small trail- 
building mammals, including meadow, pine, red-backed (Clethrionomys), 
and lemming mice (Synaptomys), cotton (Sigmodon), and rice rats (Oryzomys), 
wood rats (Neotoma), certain kangaroo rats (Dipodomys), and short-tailed 
shrews (Blarina) are excellent subjects for such studies. The recording 
machine may also be useful in studying prairie dogs (Cynomys), woodchucks 
(Marmota), the numerous ground squirrels (Citellus) and other burrowing 
rodents. Snowshoe hares and jack rabbits (Lepus) can be similarly studied 
when they make trails under certain seasonal conditions. Even the por- 
cupines (Hrethizon) inhabiting the rock dens of the Green Mountains of 
Vermont are slated for this type of observation. 


United States Biological Survey, R.D. No. 3, Poughkeepsie, New York 
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BREEDING HABITS OF BEAVER 
By G. W. Brapt 


A general agreement that the gestation period of beavers is about three 
months seems to have been reached in the absence of factual evidence, since 
I have been unable to find a single record of an observation of copulation, 
followed by observation of the birth of young. The three months gestation 
period has apparently been inferred by comparing the beaver with other 
rodents, and increasing the supposed gestation period in proportion to the 
relative difference in size of the animals concerned. 

I have been able to find but three published records of actual observation 
of copulation in beavers, none of them published in English. 

Martin (1892) reports such an observation made by a French-Canadian 
trapper long ago. 

Mertens (1928), and Krumbiegel (1928), each report on similar observa- 
tions. 

I am glad to be able to add a fourth observation to these scanty records, 
followed by a record of the birth of young to the female observed in copula- 
tion. 

Leo Klever, caretaker of the beavers that I was maintaining in pens at 
Michigan State College, observed during the evening of January 19, 1932 
an unusuel commotion in the water of a tank in which a pair of adult beavers 
were confined. He watched the animals for some time, and came to the 
conclusion that they were copulating, or attempting to do so. 

Klever was not aware at that time that the act of copulation had been so 
rarely observed in beavers, and had not read any accounts of the performance 
His description, therefore, was not colored by any outside influences. Never- 
theless, his account parallels almost exactly the accounts cited. 

According to Klever, the beavers were nearly upright in the water, thei 
ventral surfaces pressed closely together, their fore limbs around each other, 
and they were threshing the water violently, a pumping motion being espe- 
cially noticeable. 

Of course, there is no absolute certainty that the beavers were attempting 
to copulate, nor that they succeeded at that time, but the fact that this was 
not the customary play actions of the animals, and that it parallelled so 
closely the three descriptions known, indicates that it was an attempted 
copulation. 

The female gave birth to young on May 18, 1932, 128 days later. This 
fact does not, of course, prove that 128 days was the true gestation period, 
but it warrants the suggestion that the gestation period may be about four 
months rather than about three months. 

Klever’s observation was the only one of the four recorded which was made 
in midwinter, the season indicated as the one during which mating must take 
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that led each of the observers 
abnormal behavior. 
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TABLE | 


The other three observations were all made during summer, a fact 


to speculate as to the cause of this apparently 


Birth weights of young beavers 


























DATE OF BIRTH WUMEES aad INDIVIDUAL WEIGHTS AT BIRTH TOTAL FoR 
KITS LITTER 
May 18, 1931 3 18 oz. 16 oz. 15 oz 49 oz 
May 21, 1931 4 15 15 15 14 59 oz 
May 25, 1933 3 22 25 20 67 oz 
Totals 10 175 
Average per kit, 17.5 oz 
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as are the records of mating. 
Shadle (1930) described an interesting case of delayed parturition, 


them. 


and recorded the weights of six kits as follows: 
oz., 17.3 oz., and 13.8 oz. 


Fia. 1 


tecords of the weight and condition of the young at birth are as scarce 


I have found only three statements regarding 


12 oz., 10.3 oz., 9.3 oz., 8.3 
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Bailey (1927) wrote that “Young at birth weigh about one pound each”’, 

Grey Owl (1935) gave the weights of two kits taken by him soon after birth 
as “less than half a pound apiece’. In a second case he stated that kits 
weighed “three ounces each’’. All of these weights seem so light in comparison 
with others as to suggest that they were estimates rather than actual weights. 

Four litters have been born at Michigan State College, and in three of these 
cases the birth weights have been recorded. On May 18, 1931, a female taken 
by me in an advanced stage of pregnancy and brought to the college in my 
car gave birth to three kits. This female seemed to be very feeble, and was 
unable to suckle her young. In spite of our attempts to feed the kits by hand 
they were all dead within three days. They were well formed and completely 
furred at birth, with eyes open, and incisors visible, but covered with a thin 
membrane. These kits weighed 18 oz., 16 oz., and 15 oz., respectively 

On May 21, 1931, a female that I took near Wolverine, Michigan and trans- 
ported to the college by car, gave birth to four kits, three weighing 15 oz. 
each, and the fourth 140z. Although these kits appeared normal, and the 
female seemed to be in good condition, all the kits were dead within three 
days. 

When our next litter appeared on May 18, 1932, the offspring of an adult 
pair taken by me in Houghton County in August 1931, we scrupulously 
avoided molesting the mother and young during the first month following 
birth. These young were successfully raised to maturity at the college. 
They seemed so strong and active after a month had passed that we began 
weighing them regularly, and the table shows their progressive increase in 
weight from June 22, 1932 until May 17, 1933, when they reached the age of 
one year. 

A second litter was born to the same female on May 25, 1933. There were 
three kits in this litter, weighing respectively 22 0z., 25 oz., and 200z. These 
young also survived; but their weight records have, unfortunately, been 
mislaid or lost. 

Six kits weighed by Shadle (1930) weighed 12, 10.3, 9.3, 8.3, 17.3, and 13.8 
oz., respectively, or a total litter weight of 71 oz.; average per kit, 14.8 oz. 
Adding weights of College litters and Shadle’s litter we have a total of four 
litters weighing 246 oz., an average of 61.5 oz. per litter. Sixteen kits to- 
gether weighed 246 oz., an average of 15.4 oz. per kit. 

This indicates that Bailey (1927) was approximately right in estimating 
the weight of newborn kits at about a pound each. 
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EXTENSION OF THE RANGE OF THE ARMADILLO 
By F. Wauuace TABER 


For many decades the northeastward movement of the Texas armadillo 
Dasypus novemcinctus texanus) has progressed continuously. At present it 
shows little sign of halting until the Atlantic coast is reached. As early as 
1905, Vernon Bailey reporte 


1 
reading eastward and northward, but he was dubious as to whether 


the consensus of opinion to be that armadillos 
spreadi 

that belief was founded on a real extension of range or on an increase in 

numbers throughout an already established range. Today, there remains no 

question about the actual extension of range; innumerable localities can be 

cited where there were no armadillos 30 years ago, yet today they are so 

common-place as to be considered an integral part of the fauna. 

The first published records of the armadillo range available are those of 
Vernon Bailey (1905). As a general rule, Bailey says, armadillos do not 
extend east of the semiarid or mesquite region or north of latitude 33°N, 
but, they “...are common in southern Texas from the Lower Rio Grande 
to Matagorda Bay, the mouth of the Pecos, and north to Llano”’. 

Although he does not stress the point, Bailey shows very clearly that the 
eastern boundary of the armadillo range coincided very closely with the 
western boundary of the humid division of the Lower Austral Zone. Valgene 

ehmann and the author have independently substantiated, by means of 
questionnaires, Bailey’s findings. Many of the older settlers recalled very 
clearly the first occurrence of the armadillo in their county. Moreover, 


Lehmann has found that the range had sprea 


I] 
| quite not iceably before Bailey’s 
survey. It is very probal le that the armadillo was once restricted to Mexico, 

northward migration prevented by the Rio Grande. Strecker (1926) 
mentioned the fact that many old works speak of the armadillo as a “Mexican 
animal which extends over the northern boundary of that country into Texas”. 
However, like most Texas rivers, the Rio Grande is subject to low stages; and 
although the armadillo is not very fond of water, it is capable of swimming 
sufficiently far to effect the crossing. Old timers living in the Rio Grande 
Valley say that the armadillo has been there as long as they or their parents 
can remember. 


Possibly the killing of carnivores by the cattlemen in the Southwest allowed 
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the armadillo population to build up to such a degree that the resulting pres- 
sure caused an expansion into new territory. Partial clearing of woodlands 
for grazing has also aided the migration by providing new suitable habitat. 

The area occupied by the armadillo in the year 1880 extended roughly from 
Valverde County, northeast to and including parts of Kimble and Gillespie 
counties and was bounded on the east by a line drawn diagonally from Gillespie 
County to the head of Matagorda Bay. 

By 1905, according to Bailey (1905), the animal had spread northwestward 
as far as the New Mexican border, following the drainage of the Pecos River 











EXTENSION OF THE ARMADILLO RANGE OUTSIDE OF TEXAS 





. — 
Fic. 1 

and pushing out laterally into the bordering area. The northern boundary 

had changed from roughly the 31st parallel to the 33rd, while a line drawn 

diagonally from Stephens County to Port Lavaca marked the eastern bound- 

ary of the range. 

Five years later the advancing population had reached the Brazos River 
and was well established in the bordering area. Like the Rio Grande, the 
Brazos River is subject to low stages. It thus offered but a slight check to 
the advancing armadillos. The lower Trinity River had been crossed as 
early as 1913, and by 1920 the animals were common east of that river 
Strecker (1926) recorded armadillos as present in Sabine County in 1924 and, 
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farther south, residents of Orange County reported the animal as common the 
following year. Thus, by 1925, the armadillo had extended its range east- 
vard to the Sabine River. 

In 1926, according to Lowery (1936), “‘. .. the occurrence of an armadillo 
in Louisiana would have been considered accidental”. Today they are as 
common-place in parts of Louisiana as they are in their old home range in the 
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EXTENSION OF THE ARMADILLO RANGE IN TEXAS 


Fic. 2 


tio Grande Valley, and it seems but a matter of years until they will have 
found their way commonly into Mississippi and Alabama. With the record- 
ing of an armadillo near Baton Rouge, Louisiana (Lowery ’36), the range 
was extended to the east side of the Mississippi. In fact, Dr. Pearson 
of the Alabama Cooperative Wildlife Research Unit informed me that 
an adult female armadillo had been captured within the city limits of 
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Auburn in January, 1939. After its death two weeks later, an autopsy 
revealed four well developed embryos. And in Florida, H. B. Sherman (1936) 
recorded the capture of several armadillos near Cocoa in Brevard County, 
In both of these instances, however, the armadillos are thought to have been 
escaped pets. 

The boundary of 33 degrees N latitude as set by Bailey has in a general way 
remained the northern limit of the principal range of the armadillo. Although 
armadillos have not as yet become abundant north of this line, they do occur 
in places, such as Denton County, Texas, where they are well established. 
In fact, armadillos have been recorded from as far north as Tulsa, Oklahoma 
(Blair, 1936). Blair does not believe the armadillos captured in northeastern 
Oklahoma were escaped pets but rather animals that have come into that 
area by way of the Red and Arkansas river bottom lands. 

The occasional occurrence of cold weather in the vicinity of the 33rd 
parallel will probably prevent any great number of armadillos from becoming 
established north of this line. William J. Tucker, executive secretary of 
the Game, Fish, and Oyster Commission of Texas, says that although 
armadillos reach the northern parts of Texas and become established there 
during a short period of years, a single cold spell of several days duration is 
sufficient to wipe them out completely. Tucker tells me of seeing dead ar- 
madillos on numerous occasions frozen in the snow only a few rods from their 
burrows. Armadillos doubtless are incapable of withstanding temperatures 
even approaching freezing, if it continues for several days. If the temperature 
of Oklahoma were identical with that of Texas, the Red River would offer 
no more of a barrier than the Brazos or the other rivers of Texas. In fact, 
I have heard of several occurrences in the southern part of Oklahoma, and 
on one occasion I saw an armadillo at Ardmore. 

Having thus included the greater portion of Texas and parts of Louisiana 
and Oklahoma within its range, the Texas armadillo bids fair to be included 
in the list of present day range-extenders along with such mammals as the 
opossum, coyote, and coati-mundi. Very little is known about the migra- 
tions of such highly specialized mammals. The future progress of the arma- 
dillo should be observed with keen interest. 


LOCALITIES FROM WHICH ARMADILLOS HAVE BEEN RECORDED OUTSIDE OF TEXAS 

OKLAHOMA: 20 mi. east of Tulsa, Creek Co. (1); Arkansas River, Creek Co. (2); 
Ardmore, Carter Co. (3). 

Louisiana: 2 mi. north of Westdale, Red River Parish (4) ; Gayles, Caddo Parish (5); 
4 mi. east of Ruston, Lincoln Parish (6); Ruston, Lincoln Parish (7); Mer Rouge, More- 
house Parish (8); 9 mi. north of Monroe, Ouachita Parish (9); Swartz, Ouachita Par- 
ish (10); Lake Charles, Calcasieu Parish (11); Alexandria, Rapides Parish (12); Eliza- 
beth, Allen Parish (13); Tallulah, Madison Parish (14); Lottie, Pointe Coupee Parish 
(15); 6 mi. south of Baton Rouge, East Baton Rouge Parish (16). 

AtaBaMA: Auburn, Lee Co. 
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FLoripA: near Miami; near Cocoa, Brevard Co.; near Titusville, Brevard Co.; 
Flagler Beach, Flagler Co. 

New Mexico: Bailey (1931) reports sight records from Eddy Co., but no speci- 
mens were available to him. 
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SOME PARASITES AND PATHOLOGICAL CONDITIONS OF THE 
SKUNK (MEPHITIS MEPHITIS NIGRA) IN CENTRAL 
NEW YORK 


By Le Roy C. StegeMAN 


The following observations on the parasites and pathological conditions of 
the striped skunk were made while I was employed as an instructor at the 
New York State College of Forestry and as an investigator for the Roosevelt 
Wildlife Forest Experiment Station at Syracuse, New York. The internal 
and external parasites reported were taken from 74 skunks collected in various 
parts of Onondaga, Oswego and Cortland counties. The animals were taken 
alive and examined while fresh and in good condition. Most of the exami- 
nations were made in the laboratory. The comments on pathological con- 
ditions are based on (1) field observations, (2) the condition of 150 skulls and 
skeletons collected in the same area, and (3) experiments in raising young 
skunks. The skunk raising experiments involved 30 different animals (20 
young ones and 10 adults). 

Generally speaking, the skunks in central New York seem healthy in spite 
of the fact that they are usually heavily infested with external and internal 
parasites. Their omnivorous feeding habits, coupled with their insectivorous 
and carnivorous tendencies, expose them to many different parasites. The 
fact that they are the hosts of relatively few species seems to indicate an 
immunity to most parasitic forms. The knowledge that skunks are infested 
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with round worms (Ascaridae) dates back beyond the year 1636. Seton 
(1926) quotes a passage from Sagard Theodat who sets forth the disagreeable 
qualities of the skunk by saying, ‘“This animal] besides being of very bad odour, 
is very malicious, and of an ugly appearance; they drop also (so it is said) 
among their excrements, little serpents, long and slender, which nevertheless 
do not live very long.” The relationship between the skunk and these 
“little serpents”’ (round worms) was evidently misunderstood. 

The life habits of the skunk are helpful in controlling the abundance of 
certain of the internal parasites. During the winter, when food is scarce 
and the animal is in partial hibernation, the cigestive tract becomes empty and 
the internal parasites starve to death. This was shown by the fact that 
skunks examined during the late summer and fall were heavily infested, while 
those taken after a period of hibernation, during the winter or early in the 
spring were, for the most part, lightly infested. Frequently only the young 
or small worms were found in the digestive tract in the spring. From this 
study it is evident that the semi-hibernation of the skunk is an effective 
de-worming agent and may be one of the factors which prevents more serious 
effects from the internal parasites. 

The population cycle of the external parasites is nearly the reverse, as they 
increase materially in numbers during the winter when the skunk remains 
within the den. Since fleas, mites and lice all complete their life cycle on the 
animal and in the nest, this is a natural consequence. The continual pres- 
ence of the host with its accompanying body heat makes conditions ideal for 
these parasites, and the host has no opportunity to rid itself of them. During 
the summer skunks move from den to den, thus breaking the parasite life 
cycle. They also rid themselves of some of these pests by brushing them off 
or cleaning themselves in various ways. 

Four types of external parasites were found on skunks in the course of this 
study: Lice (Mallophaga), fleas (Siphonaptera), ticks and mites (Acarina). 
The author is indebted to the General Biological Supply House, Service 
Department, for the identification of the external parasites by their ~ol- 
laborator, Dr. Harold M. Hefley, at that time connected with the Zoology 
Department of the University of Oklahoma. The list follows. 

Lice.—All the lice were of one species, Neotrichodectes (Trichodectes) 
mephitidis (Packard). 

Fleas.—Two species of fleas were represented, namely, Oropsylla sp? 
and the common dog flea Ctenocephalides canis (Curtis). Dog fleas were 
taken from only two skunks which were collected with a hand net in an open 
pasture on Onondaga Hill. No contact with dogs was afforded at that time 
or later. The fleas must have been picked up from the field or acquired at 
some earlier time. The species of Oropsylla is thought to be a new species. 
Specimens were sent to England for determination. 

Ticks.—Only one species of tick, Ixodes ricinus (Lat.) was found during 
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the study. This species is a member of the cattle tick family, which is, from 
the economic viewpoint, the most important tick family. 

Mites.—All of the mites collected belong to the genus Laelaps (Koch). 
They represent a species that was described by Dr. Harold M. Hefley in the 
Journal of the Kansas Entomological Society (vol. 8, no. 1, pp. 22-24, 1935) 
and named Laelaps stegemant. 

The macroscopic internal parasites were collected throughout the year 
from many specimens. ‘These parasites were preserved and referred to Dr. 
Justus F. Mueller, Associate Professor of Forest Zoology at the New York 
State College of Forestry. I am obliged to him for the identifications. The 
list follows: Nematodes.—These were by far the most common internal para- 
sites and were frequently present in such numbers as to make up over half 
of the bulk of the stomach and intestinal content. In several animals, small 
nematodes were attached to the lining of the small intestine in such numbers 
as to virtually cover the entire lumen in some sections. Ascaris columnaris 
was by far the most generally distributed nematode. It was found in over 
90 percent of the animals. Physaloptera mazillaris occurred in company with 
Ascaris columnaris in about 5 percent of the skunks examined. 

Cestodes—Tapeworms were found in about 50 percent of the animals and 
frequently in considerable numbers. In three instances they were present in 
greater numbers than the round worm. All of the cestodes were of a single 
genus, Anoplocephala. The species is undetermined. 

Pathological conditions.—During this study no skunks were taken that gave 
any external evidence of pathological conditions. They all appeared to be 
normal in reactions and in physical well being. 

An examination of over 150 skulls and skeletons shows a number of ab- 
normalities evidently due to pathological conditions. Twenty-six of the 
skulls show a dilation, which is porous in structure, relatively soft and fre- 
quently discolored. This dilation occurs at the junction of the frontal and 
parietal bones on the dorsal surface. The cavities in these swellings are 
continuous with the frontal sinuses. Gerrit 8. Miller, Jr., (1899, p. 42), 
wrote as follows: “The adult skunks taken at North Bay are all infected by 
the parasite that disfigures the frontal region of the skulls of a large propor- 
tion of specimens of North American Mustelidae. I submitted one of the 
North Bay skulls with the parasites preserved in formalin in situ to Dr. W. 
MeM. Woodworth, who identified the worms as Filaroides mustelarum xxx.” 
The dilations found in this study may be due to the same condition. The 
skulls so affected are soft at the point of the swelling and are much weakened. 

Cavities were found in the lower jaw bone surrounding a tooth socket from 
which a tooth was missing. In one instance the decay had progressed to such 
an extent that the jaw bone was much weakened. 

The animals kept in captivity were not so healthy. At least three distinct 
pathological conditions were noticed. 
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In one group of young skunks an abnormal skin condition developed which 
was very noticeable. The hair on the back of their necks became worn and 
rubbed off against the entrances to the pens. With this abrasion as a starter 
a condition resembling mange developed. Although the animals were not 
examined to definitely determine the cause it seems likely that the loss of hair 
and scaly condition of the skin was the result of a mange mite. 

One young skunk developed sore eyes and seemed to have a severe case 
of distemper, finally succumbing to it. 

During one spring several of the young animals became thin and sickly. 
They seemed to have a severe attack of pneumonia. This condition was 
recorded by Seton (1926) as being due to a heavy infestation of round worms 
(Ascaridae). 

[Paper no. 6, Scientific Journal Series of the Roosevelt Wildlife Forest 
Experiment Station, New York State College of Forestry, Syracuse, New 
York. | 
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A NEW MULE DEER FROM SONORA 
By E. A. GOLDMAN 


Late in December, 1921, and early in January, 1922, the hunter-naturalist, 
Charles Sheldon, who had already made several trips to Sonora in quest of 
big game, visited the coastal region of the western part of the state, with the 
special purpose of obtaining specimens of the desert mule deer, Odocotleus 
hemionus eremicus. This deer, in its typical form, was then very imperfectly 
known, as the name had been based on a rug made from the skin of an animal 
taken in the Sierra Seri, near the shore of the Gulf of California, and no topo- 
types had been collected. Mr. Sheldon not only obtained three specimens 
from the Sierra Seri but crossed the Canal del Infiernillo to the large island of 
Tiburon, in the Gulf of California, and took three more. All of these were 
generously given to the Biological Survey collection in the United States 
National Museum. Owing to the close general resemblance of the insular 
race to the mainland animal, the distinctive characters of the former have 
remained unnoticed until the present time. In view of the slight geographic 
separation, the differential details presented by the island animal seem re- 
markably constant, and indicate that deer rarely cross the channel. This 
deer furnishes another example of the conformity to type commonly found 
in insular races. The lesser range of individual variation, as compared with 
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mainland subspecies, is probably due to greater genetic stability resulting from 
isolation and closer inbreeding. 

It seems fitting that the deer of Tiburon Island should be named in honor 
of the collector, Charles Sheldon, ardent lover of desert and mountain fast- 
nesses, who was outstanding in his clear conception of the many problems 
affecting wildlife. 

The names of colors in quotation marks are from Ridgway’s Color Stand- 
ards and Nomenclature, 1912. 


Odocoileus hemionus sheldoni, subsp. nov. 
Tiburon Island Mule Deer 


Type:—From Tiburon Island, Sonora, Mexico. No. 242322, 9 adult, skin and skull, 
U. 8S. National Museum (Biological Survey collection); collected by Charles Sheldon, 
December 27, 1921. X-catalogue number 22627 

Distribution:—Restricted to Tiburon Island. 

General characters:—Similar in size to Odocoileus hemionus eremicus of the Sierra Seri 
yf the adjacent mainland of Sonora, but upper parts more suffused with buff, less gray- 
ish; limbs near ‘‘cinnamon-buff”’ instead of ‘‘pinkish buff’’; skull shorter and relatively 
broader. 

Color.—Type (winter pelage): Upper parts in general a mixture of “‘light drab’ and 
“pinkish buff’ or “cinnamon-buff’’, distinctly overlaid with black along the median 
line from upper side of neck to middle of back, the buff-banded hairs producing a ticked 
effect; facial areas and cheeks mainly “‘pale drab gray’’, interrupted by a dusky, V- 
shaped marking between eyes; top of head and under side of neck about like sides of 
body; small areas above rhinarium and on sides of nostrils brownish black; anterior 
surfaces of fore limbs ‘“‘cinnamon-buff’’, posterior surfaces “‘pinkish buff’’ ; outer sides of 
hind limbs to above heels ‘‘cinnamon-buff’’, the inner sides somewhat paler; chin, at, 
inguinal area and rump patches white, as usual in the species; median line of chest 
blackish; outer surfaces of ears grayish buff, becoming dusky near tips, the inner sur- 
faces lined with white; tail short-haired, dull whitish all around to terminal tuft, which 
is brownish black. In two other specimens the V-shaped marking across the forehead 
and between the eyes is deep brownish black, in much more marked contrast with 
adjoining areas than in the type 

Skull:—Compared with that of eremicus the skull is shorter and relatively broader; 
nasals shorter; molariform toothrows shorter, the individual teeth decidedly smaller; 
antlers similar. 

Measurements:—(Type and an adult male topotype, respectively): Total length, 
1677, 1677 mm.; height at shoulder, 782, 838; tail vertebrae, 157, 172; hind foot, 782, 838. 
Skull (type): Condylobasal length, 268.8; greatest breadth (between outer sides of 
jugals), 122.1; interorbital constriction, 69.2; postorbital constriction, 64.6; length of 
nasals, 72.2; maxillary tooth row (alveoli), 71; mandibular tooth row, 80.9. An adult 
male topotype: Greatest breadth, 126.8; length of nasals, 83.3; maxillary tooth row, 
76.8; mandibular tooth row, 88.3; antlers, spread of main beams (approximate), 438, 
length, 470, circumference above burr, 91. 

Remarks:—The shortness of the molariform tooth rows appears to be one of the most 
reliable characters distinguishing Odocoileus hemionus sheldoni from O. h. eremicus 
of the nearby mainland. Ina female topotype of the latter, comparable in age with the 
type of sheldoni, the maxillary tooth row measures 83.2 millimeters in length. In a 
male topotype of eremicus this measurement is 87.5 millimeters. 

Specimens examined:—Three, all from the type locality. 


U. 8. Biological Survey, Washington, D. C. 








498 JOURNAL OF MAMMALOGY 
DESCRIPTION OF A NEW SUBSPECIES OF THE GOLDEN MOUSE 
By Artuur H. Howey 


Osgood, in his revision of the genus Peromyscus (North Amer. Fauna No. 
28, 1909) considered P. nuttallt to be divisible into two races—nuttalli and 
aureolus. The type locality of nuttalli is Norfolk, Virginia, and of aureolus, 
“the oak forests of South Carolina.” The two forms are practically alike 
in color, and while the series of skulls of nuttalli from the Dismal Swamp, 
Virginia, includes some specimens that are larger than any seen from South 
Carolina, the variation in size in each of the two series is so great that it seems 
probable that the apparent differences may disappear when a larger series of 
adults is available. 

The species has not until recently been known from any locality farther 
north than the Dismal Swamp, which marks practically the northern limit 
of the Lower Austral Zone. Recently, however, a series of 14 specimens, in- 
cluding 3 adults, has been collected at Amelia, Virginia, some 55 miles north 
of the Virginia-North Carolina boundary. These specimens differ consider- 
ably from the typical series and may be described as follows: 


Peromyscus nuttalli lewisi, subsp. nov. 


Type.—Collected at Amelia Court House, Virginia, January 30, 1936, by John B. 
Lewis; 2° adult, skin and skull, No. 262415, U. S. National Museum (Biological Survey 
collection); original number 15 (27823, X catalog). 

Diagnosis.—Similar in adult pelage to P. nuttalli nuttalli, but coloration of head and 
upper parts darker (more blackish) ; ears fuscous instead of ochraceous-tawny ; feet more 
whitish; tail fuscous above, whitish beneath; under parts whitish, lightly washed with 
pinkish buff. Young almost wholly without the tawny colors found in young of nuttalli. 
Skull practically identical with that of nuttalli (possibly averaging smaller). 

Measurements.—Two adult topotypes: Total length, 170, 176; tail vertebrae, 76, 81; 
hind foot, 19, 19.5. Skull.—Type and one adult male: Greatest length, 26.3, 25.8; 
zygomatic breadth, 13.9, 13.6; interorbital breadth, 4.5, 4.7; length of nasals, 9.9, 9.7; 
upper tooth row, 4.1, 3.8. 

Remarks.—The difference in color between the series of this race and that of nuttalli 
from the Dismal Swamp is pronounced, especially in the young. The new formis known 
only from the type locality. It is named for Mr. John B. Lewis, who collected mammals 
50 years ago in Kentucky for Dr. C. Hart Merriam, and recently has been active in col- 
lecting near his present home in Virginia 


Bureau of Biological Survey, United States Department of Interior, Washington, D. C. 
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GENERAL NOTES 


DELAYED FERTILIZATION IN DROMICIA 


I desire to direct attention to what we consider to be a case of delayed fertilization 
in the mundarda, Dromicia concinna Gould, a small marsupial (family Phalangeridae) 
with a range over much of southern western Australia and parts of south Australia in- 
cluding Kangaroo Island 

On Marcel 
by Miss G. Brittain of Scarborough, an ocean beach resort near Perth. 


7 


1 27, 1939, a living female was presented to the western Australian Museum 


On April 11 the hindquarters and tails of naked young were observed protruding from 
the mother’s pouch. Four days later, April 15, the young, six in number, had a sparse 
covering of hair, which by April 22 had developed into a bluish gray coat. The animals 
were active, but their eyes were still closed. On April 24 one of the young, with eyes 
partly open, left the nest in the daytime and wandered about the cage. A few days later 
all had their eyes wide open 

On May 16, when all the young were active and feeding themselves, the mother spent 
the whole day alone hunched up on the branch in the cage, a most unusual occurrence 
which was never repeated. Twenty days later, on June 5, to our astonishment, we found 
that the female had young in the pouch, these being about as far advanced as the pre- 
vious family had been on April 15, twenty days after arrival at the Museum. On June 
8 a young one was noticed wriggling on the floor of the cage and when the mother was 
examined a second was found with its head and forequarters protruding from the mouth 
of the pouch. The two young had a scanty covering of hair and their eyes were still 
closed. Later this second specimen also left the pouch and although the two were 
placed close to the mother she showed no interest in them and they soon died. 

If we assume thai the mother had given birth to her first family shortly before her 
arrival at the Museum then it is possible that on the day spent alone on the branch (May 
16) she was giving birth to her second family. Twenty days after this date the second 
lot of young were approximately as far advanced as the first family had been twenty days 
ifter arrival at the Museum 

No male, other than her own very immature young, had access to her during her 
captivity.—E1LeEen A. Bow.ey, Perth, Western Australia 


NOTES ON THE TOWNSEND MOLE 


Mole activity is evidenced by mounds and ridged runways. Unlike the pocket 
gopher, the mole pushes little of the excavated earth into abandoned runs. The ma- 
jority of the unused tunnels are filled with rootlets 

Noting surface activity, its cause or its absence, is a vital factor in control. Heavy 
mole infestations may show no surface activity during extended periods. A check made 
upon 50 possible systems on March 12, 1930, at Netarts, Oregon, showed only three in 
which new mounds had been pushed up within the previous 9 days. One system had 
one mound, one four, and the other five. Many, however, showed repairs to the shallow 
runs that had been broken into by cattle. 

I checked one study area for 3 weeks. Activity was then about 5 percent of normal. 
[he moles’ mounds were then dragged down, and afterward a heavy manure spreader 
was driven over the field. In many places the implement crushed runways for distances 
of 20 feet. After this the pasture became thickly studded with new mole mounds. 
Probably favorable feeding conditions and an abundant food supply had caused a renewal 
of activity. 

Indications are that surface activity is usually caused by one of the following factors: 
Lack of food in runways, resulting in an extension of the systems; breaking down the 
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runways by freezing and thawing; heavy rainfall which causes the walls of the runs to 
settle and the passages to fill up with rootlets; farming operations; and trampling by 
stock. 

Lack of surface activity may be caused by one of the following: Moles leaving sys- 
tems during the breeding season; ample food supply in the runways; and a period of 
apparent dormancy or semi-dormancy during the dry summer months. 

During the period extending from February 7 to April 16, 1930, a check was main- 
tained on the multiple occupancy of runways. Of a total of 45 runs from which one 
mole was trapped, only five gave evidence that the run contained another occupant 
within 5 days 

Moles will pass through water-filled tunnels. A live trap was set in a depression that 
later filled with rain water. In the evening the trap stood in the middle of a pond about 
4feet wide. Rain continued through the night and on account of the heavy clay subsoil, 
the water level did not recede. The following morning a drowned mole was taken from 
the trap. Digging showed that this mole had passed through nearly 5 feet of water- 
filled runway in addition to about 7 inches of mud before springing the live trap. 

Moles are excellent surface swimmers. A live Townsend mole was placed in Netarts 
Bay and chased about with a rowboat for 45 minutes. When it was allowed to land 
examination showed that the salt water had not penetrated its dense fur. 

Earthen ‘‘casts’’ or ‘‘ropes’’ caused by the working of fossorial animals in the snow 
were found in two instances in the vicinity of Netarts, Oregon, after a period of about 12 
days in the latter part of January 1930, during which the ground was covered with snow 
One cast was about 18 inches long, and another about 3 feet long. No pocket gophers 
were in the vicinity. 

Breeding notes.—In the vicinity of Tillamook and Netarts, Oreg., the breeding season 
of the Townsend mole was under way on February 7, 1930. No males in breeding con- 
dition were taken after March 14, although one female taken March 24 had a vaginal 
plug 

Following are breeding notes, and weights of Townsend moles taken at Netarts and 
Tillamook in 1930: 


February 7, co’, testes fully enlarged 


7 
7, 9, not pregnant 
14, 9, not pregnant 


-% 21, o, testes fully enlarged 
. 22, 9, vaginal plug 

25, 9, not pregnant 
5 25, co", testes fully enlarged 
« 6%. « “ ‘“ 

March 9, a’, = - - 120 grams 
* i,¢, * * . 99 
es ——. = " —_— 
* Be, * es e 100“ 

13, 9, not pregnant 99 
13, 9, 6 embryos, 3 in each horn 99 
” 14, o, testes fully enlarged 114 
- 14, o, ™ - - 113 “ 
_ 17, co’, not breeding 128 
o —e. “i 113 - 
ee " =m (C* 
—¢C, ~ “ 106 


21, 9, one sac in each horn, 6 mm. diameter — 
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March 21, 9, one sac in each horn, 3 mm. diameter 114 grams 
“ 21, o", not breeding 148 6 
“21, 9, one and two sacs per horn, 8 mm. diam. 140 “ 
“23, 9, one and two foetuses per horn, 13 mm. long 100s * 

23, two foetuses per horn, 14 mm. long 141 a 
24, 9, one sac per horn, 12 mm. diameter Ss * 
: 24, vaginal plug 115 ” 
April 3, 2, three young born March 31, 1930, sacs not relaxed oo 
” 4, 2, four young born April 1, 1930, sacs not relaxed 85 * 
= 8, o’, not breeding 102 - 
; 9, o, not breeding 105i‘ 
9, a, not breeding 156 

. 9 four young born within previous 4 days i2 
10, ¢ three foetuses, full term 100 
10, o&, not breeding 142 
1] , barren 85 
ll, o, not breeding 113 
12, &, not breeding 158 
12, , three foetuses, about full term 148 
12, three scars 115 
12, , three scars 100 sae 
12, &, not breeding 127 * 
13, , three scars 115 
19, 9, three scars 114 si 
19, &, not breeding 116 “ 
20, o, not breeding 143 


A. W. Moor! United States Biological Survey, Hillsboro, Oregon 
AN ALBINO BLARINA FROM INDIANA 

In a note in a recent number of this Journal (vol. 20, p. 252) Wm. J. Hamilton, Jr. 

reviewed the published records of albinism amor 1 added two new records 


>7 , , . . 
or Blarina brevicauda talpoide Since both of 





S specimens were taken in New York 


state, it may be of interest to record a white specimen of Blarina from the state of 


The animal was caught by a farmer in Niles Township, Delaware County, Indiana 
in the spring of 1935. A local taxidermist mounted the specimen and it is now in the 
collection of the Biology Department of Ball State Teachers College at Muncie, Indiana 


No data as to color of the eves, the sex, the le ngth of foot, body, or tail were kept The 


skull was not preserved. Hence, it is not possible to determine accurately the sub- 
animal. According to M. W. Lyon, Jr. (American Midland Naturalist, 
vol. 17, p. 52), typical Blarina brevicauda is the form to expect in that area. Since the 


species of the 


hair is a pure unblemished white throughout, it seems very likely that the animal was 
a true albino If so, this is the first record of an albino specimen of this subspecies 
Leo T. Murray, Baylor University Museum, Waco, Texas 

RED BATS AT LEWIS, IOWA 


At Lewis, Iowa, during the summer of 1938, observations were made on northern 


red bats, Lasiurus borealis borealis. In July, adults with young came into evidence 
and the number seen was recorded, thereby providing data for an attempt at deter- 
mining the number present within the limits of Lewis, a town of 500 population and 160 
acres in area. Within the town’s area were 1,654 trees of 34 species. American elm, 
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Ulmus americana, boxelder, Acer negundo, and apple, Prunus malus, made up 60 percent 
of the tree total, with elm composing 33 percent. Because all of these trees were 
examined every other day, the error of the observer in locating bats would be fairly 
constant. 

Before July 20 only an occasional bat was seen and no young were observed. On that 
date a lone young was found and kept under observation for several days. Until the 27th 
of July females were seen hanging under leaves or limbs with two, three, or four young 
clinging to them. After July 27 no adults were seen to carry young. Instead, the 
parents left the young under leaves and in bundles of two and three where they remained 
during the day. Often the parent remained near the young in the same tree or an ad- 
joining one. By August 5 these groups of young were broken up and after that only 
singles were found. After August 20 the population of bats seemed to have dropped 
back to normal and only an occasional bat was seen. None was observed after Sep- 
tember 1 


The following table indicates the number of bats seen: 


DATE no ay = a = aenes 

July 20 0 ; ; 
July 23 2 q 1 
July 25 2 g 10 
July 27 0 2 3 
Aug. 1 1 7 9 
Aug. 3 0 9 9 
Aug. 5 0 4 4 
Aug. 10 0) 4 ' 
Aug. 12 ( { ‘ 
Aug. 17 1 0 

Total 6 19 BE 


Daily average, 6 


Although it is recognized that not all bats in town were seen at each date of observa- 
tion, the period of greatest bat abundance was apparently July 24 to August 7. Every 
other day was spent in the country, visiting farmyards, and very few bats were observed 
there. As street lights attract insects and thus make food easily available, bats may 
choose to have their young in towns. Generally the peak of greatest insect flight 
activity of the year is from about August 25 through September; while from July 10 to 
about August 20 is a period of little flight activity (McClure, Ann. Ent. Soc. America, 
vol. 31, p. 504, 1938). 

After August 20 the bats apparently had ceased to congregate in town and had prob- 
ably dispersed over the countryside. Apparently the bats came to town to have their 
young when insect flights werelow. Both adults and young left town when heavy insect 
aerial activities began 

If it is allowed that one-third of the resident bats were seen during these observations, 
then the population increased from one bat to 50 acres to one bat in 5 acres, and then 
decreased again to one bat in 50 acres, in the space of a month 

{Journal paper No. 632 of the Iowa Agricultural Experiment Station. Project 
No. 565. In cooperation with the Iowa State Conservation Commission, U. 8. Bio- 
logical Survey, and American Wildlife Institute.]|—H. Elliott McClure. 
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POLAR BEAR IN QUEBEC 


I have read with interest in the Journal of Mammalogy for May, 1939, the account of 
a polar bear in the Lake St. John district of Quebec. 

Last year when fishing in the Jupitagan, which enters the St. Lawrence opposite the 
northwest end of Anticosti, I was told that a polar bear had come down the Thunder 
River 10 miles to the west and had been killed swimming in the St. Lawrence. Thunder 
River enters the St. Lawrence on about the 65th degree of longitude. Although my men 
whom I have had for some years are usually very reliable in everything having to do 
with the wild animals of the region, this statement seemed to me at the time so absurd 
that I did not pursue the matter. My recollection is that the bear appeared either in 
the early spring of 1938 or the year before.—Grorce L. Harrison, 1520 Locust St., 
Philadelphia, Pennsylvania. 


WOLVERINE IN MICHIGAN 


There does not appear to be a satisfactory record of the occurrence of the wolverine 
(Gulo luscus) in Michigan. L. R. Dice, in ‘‘Wild Mammals of Michigan’’ (1927), wrote 
that while the species probably occurred, no Michigan specimens have been preserved, 
or reported by a mammalogist. The following note appeared in the Milwaukee Daily 
Wisconsin, March 20, 1860: 

Strange Animal.—The Green Bay Advocate has an account of a strange animal being 
caught in a trap on the 15th of February, by a German living at Marquette, Lake 
Superior. It was about three and a half or four feet long, with black legs and head, 
with rather coarse hair resembling that of a bear; reddish color on the sides, and dark 
brown on the belly, with whitish spots on the head; head small, something like an ant- 
eater’s, nose pointed, tail short and bushy, legs short but very large, with claws like a 
bear. Nobody seems to know anything about it but Mr. C. Henry; and he speaks of 
seeing the same description of animal on the coast of Labrador, and that there the 
French call it ‘‘carcajou.’’ He also describes them as possessing great strength, and 
as being for their cunning much dreaded by trappers. 

Aside from some liberty with colors, the description is clearly that of the wolverine. 
A. W. Scuorcer, Madison, Wisconsin. 


SUBSPECIF CROSSES BETWEEN LEMUR MACACO MACACO AND LEMUR MACACO FULVUS 


Since assuming the curatorship of the Zoological Gardens in Buffalo, New York, 
September 1, 1938, I have noticed in the old records some interesting notes on lemur 
hybrids. Inasmuch as the breeding of lemurs in captivity is rare these notes on the 
crossing of two species should prove of interest to mammalogists. 

On August 3, 1910, two pairs of lemurs were bought from Louis Ruhe, Inc. of New 
York City. The early records show these to have been of two subspecies, a pair 
of black lemurs, Lemur macaco macaco, and a pair of the brown lemur, Lemur macaco 


fulvus. Each was exhibited in a cage of its own in the main building along with other 


animals. During the first year of their residence the male black lemur and the female 
brown lemur died. Dr. Francis A. Crandall, then curator of the zoo, put the remaining 
two animals in the same cage. 

The brown lemur male was considerably smaller than the reddish female of the black 
lemur. They were very friendly even from the start, showing only affection for each 
other. Zoo employees were surprised on the morning of April 18, 1912, to find a baby 
hanging to the fur of the female of this pair. The mother took excellent care of her 
offspring and the father was likewise interested in it. It grew rapidly and developed 
peculiar long reddish black hair unlike that of either the mother or the father. This 
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first hy brid was a male and showed a tendency to follow the coloration of the male black 


lemur, but with a reddish tinge 


The second young was born on June 4, 1913 and it too was a male and followed the 


1 


peculiar mixed coloration of the first offspring. Tie next year, on Apri’ 5, another 
Unlike the males this one was a light tawny 


young—a female—was born of this pair 
) f 





around the head and under parts. The next entry in the record 


book shows a male born June 3, 1916. No mentionis made of the year 1915 and strangely 


buff with lighter ha 
encugh the record ends abruptly with this 1916 entry. From the head keeper, Tom 
McLerie, who has worked in the garden since 1912, I have learned that the pair did not 
produce a young every year but would skip certain years. Several young were born 


between 1916 and 1930, some of which lived and some were killed by the females fighting 


over them There seems to be a strong maternal instinct, so strong in fact that the 
females will try to steal the young of another female. Sometimes the aggressors were 


successful and the young starved; sometimes the young were killed in the struggl 
After 1930 these animals were taken care of by keeper William D 


} 


is very observant and who has told me many of the interesting characteristics recorded 











here After 1930, this old female produced two sets of twins and in each instance 
these twins were one of each sex. True to form, each of these followed more or less th 
color pattern of its parent of the opposite sex male of this last offspring however 


was weak and early in life developed rickets, with the result that he was stunted in 
growth and malformed in structure. His sister, however, was perfectly normal. E: 
" 





in 1934 it was noticed that the old black (red) female was going blind and yet this s 


not greatly to retard her activity. Strangely enough her oldest living d: 
likewise blind, while none of the males seems to show this weakness. The old mothe: 


» old male, two of his 


Lughter 1s 


died September 12, 1937 th 





, of old age, but at the present writing 
: 


daughters and three of his sons are living in the Zoological Gardens in Buffalo. Thre 


or four years ago the first pair of twins was sent to the zoo at Toronto, Canada, and | 
understand these are still living 


This twenty-nine-year old male brown lemur is still active and is still head man ir 





his cag Io date he had become father to nine young that ve lived, five females 
and four males 

One morning in April, 1938, a newly born young was found dead on the floor of th 
eage. As the old black lemur mother was dead this young must have been produced 
from one of the hybrid females. Although there were no marks on this young one, it 
is not known whether it was still born or whether it had been killed in the usual battle 
between the females 

Pregnancy is scarcely discernible in these lemurs. The keepers never could tell when 


about to be born; not even when twins were born did they know about it in 





young were 
advance The only exception to this was the restlessness on the part of the femal 

who seemed to want to get out of the cage, and on two occasions she was allowed to do so 
and have her young by herself in another cage R. MaRuiIn Perkins, Zoological Gar- 


dens, Delaware Park, Buffalo, New York 
AN UNUSUAL WOODCHUCK REFUGE 


Several years ago I noted a bit of woodchuck natural history which I have never seen 
mentioned in the literature. While walking through a rather dense piece of woodland 
along the Wilderness Run about half a mile from a clearing, I heard a rustling nois« 
across the stream. When I reached the other side, I saw a woodchuck (Marmota monaz 
monaz) hurrying toward a tree six or seven inches indiameter. I arrived there just as the 
animal disappeared in an opening at the foot of the trunk which proved to be a mere 
shell about a cavity which extended from the foot of the tree to a considerable height 
above my head. The woodchuck scuttled up this hollow tree to about six feet above the 
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ground. Approximately fifty feet away there was another small hollow tree with an 
opening in the base similar to the first, which had been used for the same purpose, as 
evidenced by the gray hairs caught there and a rather distinct path leading to it 
Gorpon W. Jones, Wilderness, Virginia. 


LONGEVITY IN PEROGNATHUS LONGIMEMBRIS 

On September 25, 1931, while on a collecting trip for the University of California 
Museum of Vertebrate Zoology, I secured a live specimen of Perognathus longimembris 
on Gold Flat, west of Kawich Post Office in Nye County, Nevada. The mouse was 
caught by its tail ina trap and was numb with cold when found in the early morning. 
Later it recovered, seemingly uninjured, and was placed inacage. This individual, a 
female, survived life in captivity until about the first week in November, 1938. It 
was found dead on November 18, and at that time was estimated to have died approxi- 
mately two weeks previous. 

At the time of capture this pocket mouse appeared to be a fully grown adult, judging 
from external appearances, although it might possibly have been born early the same 
year. Its minimum age, therefore, at time of death must have been at least seven 
and one-half years 

During the period it was kept in captivity, except on rare occasions, its diet consisted 
solely of bird seed, a handful of which was placed in the cage once every two weeks or so. 
The seeds that were desired by the mouse (a few kinds in the mixture were rejected) 
were generally hulled and buried in the sand or stored in one of the several cardboard 
tubes always present inthe cage. The animal was never given water; and as it rejected 
green food during its first few weeks of confinement this item was permanently elimi- 
nated from the menu. The cage consisted of a small glass-fronted, tin box about one 
foot square in which sand was placed to a depth of about three inches. Small mailing 
tubes and bits of cotton were supplied for nest material. The former were buried by 
the mouse, usually within twenty-four hours after they were placed in the cage and the 


bes, were used in building a nest in one of 


cotton and bits of paper, cut from the tu 
the tubes 

This individual was quite tame from the first day of its capture, although several 
days after it was taken it killed and partly ate another pocket mouse of the same species 
placed in the cage with it No attempt was ever made to bite persons who handled it. 
During the last year of its life, however, it did regularly attempt to chew on one’s finger 
nails when taken in the hand. 

The complete skeleton of this mouse was saved and is now number 8019 in the mammal 
collection of the California Academy of Sciences. The molariform teeth are well worn 
but not more so than those of a number of other wild taken adults of this species ex- 
amined. In fact certain specimens show an even greater amount of wear on the teeth. 
As the food of this captive pocket mouse was of the same general type as that normally 
eaten by members of the species under natural conditions, namely, small seeds, this 
history may be taken to indicate that certain pocket mice, at least of this species, may 
attain a considerable age in the wild.—Rosert T. Orr, California Academy of Sciences, 


San Francisco, California. 
THE OLDFIELD MOUSE IN SOUTH CAROLINA 


I wish to record the capture of a female of Peromyscus polionotus polionotus on June 17, 
1928, near Abbeville, 8. C., at an approximate altitude of 800 feet. This specimen was 
taken among low-growing weeds and grass on a sparsely wooded, rounded hillside over- 
looking Long Cane Creek. It appears to furnish the first record of the species in South 
Carolina and extends the range as given by A. H. Howell (Journal of Mammalogy, 
vol. 1, p. 238, November, 1920) by more than 100 miles to the eastward. Subsequently, 
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E. B. Chamberlain, of the Charleston Museum, took two additional specimens—a 
female on January 2, 1932, near St. Matthews, Calhoun County, 8S. C., and a male on 
June 24, 1933, at River Falls, Greenville, County, 8. C., altitude 1500 feet, at the very 
foot of the Blue Ridge Mountains. These three localities form a triangle, one of whose 
sides extends slightly to the west of north, 65 miles from Abbeville to River Falls, the 
second southeasterly 145 miles from River Falls to St. Matthews, and the third north- 
easterly 105 miles from St. Matthews to Abbeville. This triangle, in which typical 
polionotus may be assumed to occur, includes a part or all of the following counties: 
Abbeville, Anderson, Greenville, Spartanburg, Laurens, Greenwood, Newberry, Lexing- 
ton, Saluda, and Calhoun. 

The three specimens referred to in this note were identified by A. H. Howell of the 
Biological Survey.—Rosprt H. CoLteman, Route 4, Box 212, Charleston, S. C 


NOTES ON THE MUSKRAT 


There was an exceptional movement of muskrats (Ondatra zibethica) between 
March 23 and April 12, 1939. Several killed by automobiles were observed on Univer- 
sity and Prospect Avenues, Madison, Wisconsin. They were evidently moving through 
the city from one lake to the other, a distance of approximately a mile. The movement 
in the country was general, two being found even on the high wooded hill near New 
Glarus, Green County 

While walking along the edge of Hammersley’s Marsh on April 16, a muskrat sitting 
on the shore deliberately charged from a distance of 10 feet. Surprised at its behaviour, 
I gave it a mild boot on the nose. The animal gave a few kicks and expired. The 
pelage was in excellent condition and no external abnormalities were noted 

At the same marsh, on April 29, a muskrat was jumped from a temporary nest located 
11 feet from the water. This nest was a small globular mass of weeds barely thick 
enough for concealment. The base was a hollow in the ground 14 inches deep.—A. W 
Scuorcer, 168 N. Prospect Ave., Madison, Wis 


NOTES ON SWIMMING BY NESTLING COTTONTAILS 


In connection with a study of cottontails (Sylvilagus spp.) under the supervision of 
the Pennsylvania Coéperative Wildlife Research Unit, I have had occasion to tag sev- 
eral litters of young cottontails. Numbered aluminum tags were attached to the ears 
of the young rabbits just before they were ready to leave the nest. While being tagged, 
the cottontails often squealed. The remaining young in the nest reacted to this signal 
by leaving the nest and running in all directions 

On May 14, 1939, a nest containing five young cottontails was found near State 
College, Pennsylvania. This nest was located in the center of a strip of land 15 yards 
wide between two streams. The stream to the north of the nest was about 14 yards 
wide and maintained a swift current at all times. The stream to the south was sluggish 


and only about 4 yards wide. A small wooden bridge crossed the smaller stream 3! 


yards above the nest, and a similar bridge crossed the same stream about 50 yards below 
the nest 

The first rabbit to be tagged squealed, and the remaining young ran from the nest 
One ran to the larger stream, into which it plunged without the slightest hesitation 
The young rabbit swam very strongly by using its legs and feet in a manner similar 
toadog. A considerable portion of its head and back remained above the water even 
when the animal was not actually swiiaming. The young cottontail ceased to swim 
when it reached the swiftest part of the current and floated down-stream about 25 yards, 
where it was taken from the water and returned to the nest 


Tagging was resumed after the remaining young were found and returned to the 
nest. The last individual to be tagged squealed and caused all of the young to leave 














GENERAL NOTES 507 


the nest again. Two of the young ran to the larger stream, across which they swam 
without any visible difficulty. A third animal easily swam across the smaller stream. 
These 12- to 14-day-old cottontails took to the water and swam with apparent non- 
chalance and ease.—Joun D. Brute, Department of Zoology and Entomology, Pennsyl- 
vania State Colle ge, State College , Pennsylvania 


THE STATUS OF THE NAME DORCEPHALUS CROOKI MEARNS 


A deer from the summit of the Dog Mountains, Grant County, New Mexico was 
described by Mearns as a distinct species, Dorcephalus crooki (Preliminary diagnosis of 
new mammals of the genera Mephitis, Dorcelaphus and Dicotyles, from the Mexican 
border of the United States. Advance sheets, Proc. U. 8. National Museum, p. 2, 
February 11, 1897; Proc. U. S. National Museum, vol. 20, p. 468, December 24, 1897 
1898]). The type specimen consisted of the skull and parts of the skin of an adult 
female. The parts of the skin consist of the head and neck, tail, two pieces of body 
skin, and both hind feet. The tail is brownish black above from the base to the tip, 
with no trace of the broad white central zone usually present in the mule deer’s tail 
The dried skin of the tail, however, appears to be somewhat broader and flatter than is 
usual in the mule deer. Owing to the resemblance of the tail to that of the Columbian 
blacktail Mearns made comparisons solely with Odocoileus columbianus In the course 
of subsequent field work in the vicinity of the type locality no additional specimens 

ve been collected 


with tails like that of the type hs 
The general region is inhabited both by a race of the mule deer, Odocoileus hemionus 


canus, and by the Arizona whitetail, Odocoile couest. The form and color of the tail 


in the type of O. crooki somewhat suggests that of O. couesi, while the cranial and other 


characters are obviously those of the mule deer. That the type might be a hybrid 
between these two seemed at first a reasonable assumption. Such a conjecture was 
expressed by Bailey (North Amer. Fauna, no. 53, p. 39, December 1931) 

Ina specimen of Odocoil hemionus penins ulae (no 178437, I S. Nat. Mus ), from 


40 miles south of Calmalli, Lower California, the tail agrees closely, both in form and 
the distribution of color, with that of the type of crooki. In other specimens from the 
Calmalli region the tails are of the usual mule deer type; and, as no white-tailed deer 
occur in Lower California the possibility of hybridism must be excluded. Comparison 
of the type of crooki with specimens of canus from Sierra en Media, Chihuahua, the type 
locality, reveals no other characters likely to be beyond the range of individual variation. 
Consideration of the evidence forces us to the following conclusions: 
1) That the peculiar tail of the type specimen of crooki is an abnormality that might 
recur in any race of hemionus 
at the name Dorcelaphus crooki Mearns antedates Odocoileus hemionus canus 
Merriam, and 
(3) That the race of mule deer in southern New Mexico, Texas, Chihuahua, and 
Coahuila should stand as Odocoileus hemionus crooki (Mearns) with Odocoileus 
hemionus canus Merriam 1901 as a synonym 
E. A. GotpMaN and Reminaton Keiioae, United States Biological Survey and 
nited States National Museum, Washingt nm, D.C 


~ 


A SECOND RECORD OF CERVALCES FROM EAST-CENTRAL ILLINOIS 


Recently, I published a list of Post-glacial fossil vertebrates collected from a gravel 
pit near Ashmore, Illinois (Geol. Ser. Field Mus. Nat. Hist., vol. 6, pp. 303-313, 1938) 
Among the material was an incomplete antler referred to Cervalces roosevelti Hay. The 
beam length of this specimen, and of others from Illinois and Indiana, was consid- 
erably less than that of Hay’s type (Proc. Biol. Soc. Wash., vol. 26, p. 5, 1913). Since 
greater beam length is the only character separating C. roosevelti from C. scotti, these 
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shorter antlers from an intermediate area suggested that the two forms might be of 
subspecific rather than of specific status. A second antler fragment of Cervalces, of 
comparable size, Field Mus. no. P15773, has recently been found at the Ashmore pit 


under identical circumstances to that of the first. With this additional record in hand 
the beam lengths of all specimens in which this part is preserved may be tabulated 


LOCALITY AGE BEAM LENGTH 
C. scotti New Jersey, Mt. Post-glacial 180 mm. (holotype) 
Hermon 
C. borealis Ontario, Toronto Probably Wisconsin 330 ‘ - 
C. roosevelti Indiana, Hazelton Uncertain, but prob- | 268 “ 
ably Post-glacial 
ee Illincis, Ashmore I Post-glacial —_— = 
“ - ” II , 260 ‘ 
- - Beecher - 286 “ 
- - Minnoka ' 204 ‘* (juv.) 
7 Iowa, Denison Wisconsin 300 ‘ (holotype) 
oe Nebraska, Giltner Kansan (fide Schultz)| 330 ‘ 
C. alaskensis Alaska, Fairbanks Late Pleistocene 430 ‘“ (holotype) 
(Frick) 


The specimens in this series, apart from the type of C. borealis, display a striking 
east to west increase in size, a fact which lends some measure of support to the idea 
that the forms hitherto specifically distinguished as C. alaskensis and C. roosevelti may 
be actually members of intergrading populations of C. scotti. Hay believed that the 
holotype of C. roosevelti differed morphologically from scotti in lacking the “. . . hori- 
zontally directed palmation at the distal enc of the beam.. .’’—one of the striking 
generic characters—but this seems highly unlikely 

This note is published in the hope that it will focus attention on the Cervalces problem 
and thus stimulate prompt recording of such specimens as may be found in the future 
It is only by such recording that the true status of the various forms hitherto described 


can be decided. Judging from what is known of variation in the existing large mammals 


f North America, however, it does seem unlikely that a number of distinct species of 
the genus Cervalces would have existed on the continent at nearly the same time 
EKpwin C. GALBREATH, Ashmore, Illinois 


DEATH ON THE HIGHWAY 


While motoring through a section of New Mexico in the summer of 1938, I was 
impressed by the considerable toll paid by wildlife to the automobile. Many reports 
of this destruction have been made heretofore by others in various parts of the United 
States, but since the subject is by no means fully appreciated, I have no hesitancy in 
resenting my data 

From Hondo, New Mexico almost to Ruidoso Junction, New Mexico, a fine hard 
surfaced road extends for 25 miles. Part of this road lies in the beautiful Lincoln 
National Forest where the mourtains are visible from the road, although at a distance, 
and the land on both sides of and adjacent to the road is mainly agricultural in nature. 

Along this stretch my wife and I carefully counted the animals killed by passing auto- 
mobiles, but without attempting to ascertain the exact species involved. Our figures 
are: 96 cottontails and jackrabbits, dead only a day or two, 5 skunks, and 2 shrikes 

The next 18 miles was over a gravel road leading through agricultural land with a few 
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hills, part being in the Mescalero Apache Indian Reservation. Thirteen cottontails 
and jackrabbits and one snake were noted on thisstretch. Although almost comparable 
in distance, the deaths were considerably less here. It is dangerous to generalize, but 
this great decrease might be explained by the fact that cars travel slower on gravel roads 
than on hard-surfaced ones and the animals’ escape time is thereby increased. 

A definite change was noted in the succeeding 35 miles, where the mountains came 
close to the road, the forest growth increased, and the agricultural land became neg- 
ligible. The losses noted here were: 3 coitontails, 5 tree squirrels, 1 skunk, and 1 
undetermined bird. These losses are not excessive. The interesting thing is that the 
tree squirrels come into the picture as soon as the forested mountains are reached. 
Invinc W. Knostocn, San Juanito, Chihuahua, Mezico. 


REVIEWS 


Morgan, Ann Haven. Fie.p Boox or ANIMALS IN WINTER, 15 + 527 pp., 26 pls., 
257 figs. 1939. G.P. Putnam’s Sons. Cloth, $3.50. 

In the preface we are told: ‘‘This book is intended to be an introduction to the ways 
in which animals meet the crises and depressions of winter. It is for the use of anybody 
who inquires into the ways of a wasp huddled beneath a window casing in December, or 
the state of a hibernating woodchuck in his hole, or the welfare of birds through a 
snowstorm. It is hoped that it may show how much there is to be learned of animals 
in winter and above all how invigorating is the job of finding it out.”’ 

To the reviewer it appears that Dr. Morgan, specialist in fresh-water biology, has 
admirably achieved her purpose. Although intended for the nontechnical reader, the 
nformation in the book is accurate, and in many cases is backed up by references to 


scientific articles by other writers. The greater part of the book is taken up with chap- 
ters on the lower forms of animals: sponges, hydras, planarians, rotifers, bryozoans, 
worms, leeches, crustaceans, insects, spiders, snails, and mussels. Fresh water fishes; 
salamanders, frogs and toads; snakes and turtles are treated in separate chapters; 56 
pages are devoted to birds, with 4 color plates by Roger Tory Peterson illustrating 83 
species and with brief accounts of the habits of the species found commonly in winter 
n the northeastern and north-central states 

The chapter on mammals covers 53 pages, with brief accounts of the winter habits 
f 33 of the commoner species found in northeastern United States. Hibernation is 
discussed here in considerable detail, with pertinent quotations from special investi- 
gators of the subject, especially from Benedict and Lee’s ‘‘Hibernation and Marmot 
Physiology’’ (1938). The winter habits of bats and their migratory movements are 
treated, as also the partial hibernation of black bears 

The nomenclature of the mammals is up to date. We notice only one slip—the use 
of the combination Sorex cinereus ‘‘personatus’’ for the common shrew, personatus 
having been shown by Jackson to be merely a synonym of cinereus. 

The statement (page 477) that ‘‘Snowshoe rabbits sometimes engage in migrations 
similar to the great migrations of the lemmings in Europe’”’ appears to be the only mis- 
statement in the book. The facts are that these rabbits do not migrate but are subject 
to periodic attacks of disease that result in the death of a large part of the population. 
It may be stated, also, that lemmings do not migrate in the true sense; they simply move 
in search of food and perish in the attempt.—A. H. Howe. 


Gustafson, A. F., H. Ries, C. H. Guise, and W. J. Hamilton, Jr. CoNsERVATION 
IN THE UniTEep States. Comstock Publishing Co., Inc., Ithaca, New York. 8 vo., 
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pp. XI + 445, text figs. 232, including maps, graphs, and halftones. April, 1939. 


Cloth, $3.00. 

This work is divided into four major parts following a general introduction of 13 
pages: Part 1, Conservation of Soil and Water Resources, by A. F. Gustafson, pp 
19-158; Part 2, Conservation of Forests, Parks, and Grazing Lands, by C. H. Guise, pp. 


161-258; Part 3, Conservation of Wildlife, by W. J. Hamilton, Jr., pp. 261-345, of which 
33 pages are devoted to fish and fisheries; Part 4, Conservation of Mineral Resources, 
by H. Ries, pp. 349-425 

The material of special interest to readers of the Journal of Mammalogy constitutes 
52 pages of the text devoted to wildlife. To treat of such a subject in the short space 
devoted to it necessitates a terseness that would require an author to exercise his wits, 
and which leaves any one well-versed in conservation with a distinct feeling of inade- 
quacy of the result. The book is “intended to be a non-technical presentation for th« 
purpose of acquainting students and other interested readers with important facts 
concerning the conservation of natural resources in the United States.’’ As such a 
treatise the book fills its field well, and Hamilton’s contribution particularly shows 
areful selection of the high points in conservation of game and fur resources, and “‘othe! 


ci 
= 


useful wildlife,’’ and contains a vast amount of information and suggestions for studen 





Statements occur that may be open to question, such as ‘‘It would be very desirable to 
license cats as we now do dogs,’’ and the oft-repeated one that ‘“‘Wildlife is one of the 
easiest crops to grow.’’ Nor would we concur in Hamilton’s opinion that “With an 
ever increasing interest in game-birds and mammals, it has seemed desirable to manage 
these wild creatures as we do our domestic stock’’ (italics mine). We who know ou 
author know that he does not really mean what he seems to infer 

The book, attractively and well made and illustrated, is a valuable addition to general 
conservation literature. It is to be hoped that some day Hamilton’s part can be en- 
larged into a mature discussion of wildlife conservation in book form, such as would b 
useful to professional wildlife conservationists, and for reference material for stu- 
dents.—Hartiey H. T. Jackson, U.S. Biological Survey, Washington, D. C 
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Les résultats géologiques de la mission de l’Omo (1932-1933). Comptes 
Rendus Soc. Géol. France, no. 4, pp. 63-64. March 5, 1934. 

Le Dinotherium des gisements de l’Omo. Comptes Rendus Soc. Géol. 
France, no. 6, pp. 86-87. March 19. 1934. 

Le Dinotherium des gisements de l’Omo (Abyssinie). Bull. Soc. Géol. 
France, ser. 5, vol. 4, pp. 305-310, pl. 18. 1934. (Dinotherium bozasi.) 

ARAMBOURG, CAMILLE, and Justin Fromacet. Le gisement quaternaire de Tam Nang 
(Chatne Annamitique septentrionale). Sa stratigraphie et ses faunes. 
Comptes Rendus Hebd. Acad. Sci., Paris, vol. 207, no. 18, pp. 793-795. 1938. 
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Ayer, Mary Y. What do you know about the sea otter? Frontiers, Philadelphia, 
vol. 3, no. 1, pp. 24-26, illus. October, 1938. 

Baas, Joser. Zur Geschichte der Pflanzenwelt und der Haustiere im unteren Main-Tal. 
Abhandl. Senckenbergischen Naturf. Gesell., Frankfurt a.M., no. 440, pp. 1- 
36, figs. 2, tables 2, pls. 1-3. July 15, 1938. 

Der alteste Haushund der Welt: im ‘‘Senckenberg.’”’ Natur. u. Volk, Frank- 
furt a.M., vol. 68, no. 10, pp. 469-475, figs. 3, table 1. October 1, 1938. 

BaBENYSHEV, V. P., NB. Birutya, B. D. Breseprin, F. Z. Gotosdvsxaya, A. N. Ecoroy, 
I. 8. Iorr, and P. A. Janusnxo. The distribution of the ground-squirrel 
(Citellus pygmaeus Pall.) within the Ordjonikidze’s district. Zool. Jour., 
Moscou, vol. 16, no. 4, pp. 736-739, map. 1937. (In Russian, with English 
summary.) 

BABENYSCHEFF, V. Heat loss of different species of rodents in relation to the conduc- 
tion of their fur and the size of their body and their resistance as regards 
climatic factors. Zool. Jour., Moscou, vol. 17, no. 3, pp. 540-548, tables 8 
1938. (In Russian, with English summary.) 

BAunter, Hans. Das Primordialcranium des Halbaffen Microcebus murinus. Zusam- 
menfassung. Inaugural-Dissertation der Medizinischen Fakultaét der Univ 
Bern. Anat. Inst. Univ. Bern, pp. 6. May 11, 1938. 

Ba1iLEY, VERNON. Peccaries—The native pigs of America. National Nature News, 
vol. 2, no. 40, pp. 3, 5, illus. October 17, 1938. 

3AKER, Dan D. Comparison of the weights of suprarenals of dogs in oestrus, pregnancy 
and lactation. Jour. Morphol., Philadelphia, vol. 62, no. 1, pp. 3-15, figs. 2, 
tables 5. January 1, 1938. 

BaRABASH-NikiForoFF, I. I. On the methods of taxonomic investigation of th 
Delphinidae. Zool. Jour., Moscou, vol. 17, no. 6, pp. 1091-1104, figs. 8, 
table 1. 1938. (In Russian, with English summary.) 

Barsour, Erwin Hincx.ey, and C. Bertranp Scuuttz. A new oreodont slab. Bull. 
Nebraska State Mus., Lincoln, vol. 1, no. 31, pp. 259-262, fig. 162. October, 
1932 

3ARKALOW, Frep 8., Jr. Preparation of pelts from fur-bearing animals 
Game and Fish News, vol, 10, no. 5, pp. 4-5. November, 1938. 

BARNSTEIN, NoRMAN J., and H. W. Mossman. The origin of the penile urethra and 
bulbo-urethral glands with particular reference to the red squirrel (7'ami- 
asciurus hudsonicus). Anat. Record, Philadelphia, vol. 72, no. 1, pp. 67-86, 
table 1, pls. 1-2. September 25, 1938. 

BartiettT, I. H. Whitetails presenting Michigan’s deer problem. Michigan Dept 
Conserv., Game Div. Bull., pp. 64. October, 1938. 

3ENCHLEY, BELLE. Notes on the birth of and infancy of a gibbon. Parks and Recre- 
ation, Rockford, Ill., vol. 22, no. 2, pp. 67, 71, illus. October, 1938. (Hy- 
lobates pileatus.) 

Berry, Micuaent F. Wild fallow deer in North-east Hertfordshire and the adjoining 
counties. Trans. Hertfordshire Nat. Hist. Soc. and Field Club, Hertford, 
vol. 20, pt. 5, pp. 307-308. April, 1938 

Buarr, W. Frank. Ecological relationships of the mammals of the Bird Creek region, 

northeastern Oklahoma. Amer. Midland Naturalist, vol. 20, no. 3, pp. 473 
526, figs. 12, tables 3. November, 1938. 
New mammals from Texas and Oklahoma, with remarks on the status of 
Thomomys tezensis Bailey. Occas. Papers Mus. Zool., Univ. Michigan, 
no. 403, pp. 1-7. June 16, 19389. (New: Thomomys bottae limpiae, Neotoma 
albigula robusta, N. floridana osagensis.) 
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Biancov, Lucien. Notes sur les mammiféres de ]’Oubangui-Chari l’Eland de Derby. 
Mammalia, Paris, vol. 2, no. 4, pp. 167-172. December, 1938. 

BuiuntscHui, H. Die Sublingua und Lyssa der Lemuriden-Zunge. Bio-Morphosis, 
Leipzig, vol. 1, no. 2, pp. 127-149, figs. 5. 1938. 

Die Einbettung des Eies bei Hemicentetes. Bio-Morphosis, Leipzig, vol. 1, 
nos. 3-4, pp. 332-333. 1938. 

Friihe Entwicklungsstadien von Microcebus murinus. Bio-Morphosis, 
Leipzig, vol. 1, nos. 3-4, pp. 333-334. 1938. 

Le développement primaire et l’implantation chez un centetiné (Hemi- 
centetes). Comptes Rendus Assoc. Anat., Bale, pp. 1-8, figs. 4. April 10- 
14, 1938. 

Béiscue, WitHeLM. Kraft, Schénheit und Geheimnisse der Natur. Natur u. Volk, 
Frankfurt a.M., vol. 68, no. 10, pp. 476-479. October 1, 1938. 

Bonnot, Paut, G. H. Ciarx, and Ross Harron. California sea lion census for 1938. 
California Fish and Game, vol. 24, no. 4, pp. 415-419. October, 1938. 

Bossak, JosePpH M. American Marten. American Fur Breeder, vol. 11, no. 6, p. 18. 
December, 1938. 

Bower, Warp T. Alaska fishery and fur-seal industries in 1937. U.S. Bur. Fisheries, 
Admin. Rpt., no. 31, pp. 73-150. 1938. 

Broom, R. Note on the premolars of the elephant shrews. Ann. Transvaal Mus., 
vol. 2, pt. 2, pp. 251-252, fig. 1. October 31, 1938. (Elephantulus.) 

On recent discoveries throwing light on the origin of the mammal-like rep- 
tiles. Ann. Transvaal Mus., vol. 2, pt. 2, pp. 253-255, fig. 1. October 31, 
1938. 

Further evidence on the structure of the South African Pleistocene anthro- 
poids. Nature, London, vol. 142, no. 3603, pp. 897-899, figs. November 19, 
1938. 

The fossil rodents of the Limestone cave at Taungs. Ann. Transvaal Mus., 
Cambridge, vol. 19, pt. 3, pp. 315-317, figs. 2. May 24, 19389. (New: Petro- 
mys minor.) 

A preliminary account of the Pleistocene carnivores of the Transvaal caves. 
Ann. Transvaal Mus., Cambridge, vol. 19, pt. 3, pp. 331-338, figs. 5. May 
24, 1939. (New: Machaerodus transvaalensis, Crocuta spelaea capensis, 
Vulpes pulcher.) 

Brown, Orro. Golden eagie controls ground squirrels in Yosemite Valley. Yosemite 
Nat. Notes, vol. 17, no. 12, p. 159. December, 1938. 

BRUMMELKAMP, R. Ueber das Verhiltnis der Oberflaiche des Frontalhirns zu derjenigen 
des ganzen Gehirnes bei héheren Affen und Menschen. Proc. Kon. Nederl. 
Akad. Wetensch., Amsterdam, vol. 41, no. 10, pp. 1127-1133, figs. 4. Decem- 
ber, 1938. 

Bupp, A. D. Whales off Devon. Field, London, vol. 172, no. 4479, p. 1030, illus. 
October 29, 1938. (Orca gladiator.) 

Burr, Matcotm. The origin of Arctic fauna. Discoveries of Russian zoologists. 
Field, London, vol. 172, no. 4483, p. 1294, November 26, 1938; no. 4484, p. 1352, 
illus. December 3, 1938. 

Burt, Witt1AM Henry. A new woodrat (Neotoma mezicana) from the lava beds of 
southern New Mexico. Occas. Papers Mus. Zool. Univ. Michigan, no. 400, 
pp. 3. March 1, 1939. (New: Neotoma mezicana atrata.) 

BusHNELL, Davin I., Jr. Drawings by George Gibbs in the Far Northwest, 1849 
1851. Smithson. Misc. Coll., vol. 97, no. 8 (publ. 3485), pp. 1-28, figs. 5, 
pls. 1-18. December 30, 1938. 
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Butier, P.M. Studies of the mammalian dentition. II. Differentiation of the post- 
canine dentition. Proc. Zool. Soc. London, vol. 108, ser. C, no. 10, pp. 37 
38. October 11, 1938. 

CaAHALANE, Victor H. A wildlife picture of Olympic National Park. Nat. Parks 
Bull., vol. 14, no. 66, pp. 20-24, illus. December, 1938. 

CarTHEew, Artuur. Sudden death. Yosemite Nat. Notes, vol. 17, no. 12, p. 159 
December, 1938. (Red squirrels killed by automobiles.) 

Casre, Georce. The influence of elk on deer populations. Bull. Univ. Idaho, vol. 33, 
no. 22, (Bull. School Forestry, no. 8), pp. 25-27. December, 1938. 
The use of salt in sparing winter range in the Selway. Bull. Univ. Idaho 
vol. 33, no. 22 (Bull. School Forestry, no. 8), pp. 27-29. December, 1938 
(Careful placing of salt results in more even distribution of game animals.) 

CASTELLANOS, ALFREDO. El! subsuelo de Rosario. Anal. Soc. Cient. Argentina, 
Buenos Aires, vol. 127, entr. 1, pp. 3-13, illus. January, 1939. 
Un nuevo representante de la subfamilia ‘‘Sclerocalyptinae’’: ‘ Plohopho- 
roides’’ n. gen. y sus especies tev. Univ. Nac. Cordoba, Afio 15, nos. 1-2 
pp. 41, figs. 15. March-April, 1928. (New: Plohophoroides, P. conterminus, 
P. canaliculatus, P. acuticaudus.) 


CuaseE, Ratru E. The coronary arteries in 266 hearts of rhesus monkey. Amer 
Jour. Phys. Anthropol., vol. 23, no. 3, pp. 299-320, figs. 6. January-March, 
1938 


Co.Lsert, Epwin H. Fossil mammals from Burma in the American Museum of Natural 
History. Bull. Amer. Mus. Nat. Hist., vol. 74, art. 6, pp. 255-430, figs. 64, 
tables. October 14, 1938. 

Cootey, R. A., and Gten M. Kouts. Ixodes marmotae—A new species of tick from 
marmots. U. 8. Treas. Dept., Public Health Reports, vol. 53, no. 49, pp 
2174-2181, figs. 20 December 9, 1938 

Das, Basonto. On the fauna of the State of Hyderabad and its principal types 
Comptes Rendus XII* Congrés Internat. Zool. Lisbonne 1935, Lisboa, vol. 2 
pp. 1203--1207, pls. 50-51. 1936-37. 

Denio, R. M. Stomach analyses of deer and elk in northern Idaho and Montana 
Bull. Univ. Idaho, vol. 33, no. 22 (Bull. School Forestry, no. 8), pp. 34-36 
December, 1938 

DeviLLEeRs, Cu. Sur la physiologie de l’éléphant. D’aprés un travail récent de I 
G. Benedict et R. C. Lee. Mammalia, Paris, vol. 2, no. 4, pp. 187-190 
December, 1938 

Dicr, Lez R. The Canadian biotic province with special reference to the mammals 
Ecology, vol. 19, no. 4, pp. 503-514, fig. 1. October, 1938. 

Studies of the ecology and genetics of North American mammals. Carnegie 
Inst. Washington Year Book no. 37, 1937-1938, pp. 302-303. December 9 
1938. (Summary of work done in 1937-1938.) 

Dickinson, Rosert L., and Cart G. Hartman. Similarity in cervix of rhesus monkey 
and woman. Amer. Jour. Obstetrics & Gynecology, St. Louis, vol. 32, no. 5 
pp. 813-822, illus. November, 1936. 

Dipier, Ropert. L’appareil hyoidien de l’ours des cavernes (Ursus spelaeus Rosen) 
Mammalia, Paris, vol. 2, no. 4, pp. 177-181. December, 1938. 

(Review of) Portier, Paul, Physiologie des animaux marins, Bibliothéque 
Philos. Sci., vol. 1, pp. 252, figs. 42, 1938. Mammalia, Paris, vol. 3, no. 1, 
p. 40. 1939. 

DunkKLeE, Davip Hossroox. A lower jaw of Martinogale alveodens Hall. Bull. Univ 

Kansas, Sci. Bull., vol. 25, no. 8, pp. 181-185, pl. 21. June 1, 1938. 
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Dun.orp, GeorGE, and Jonun Hammonp. The growth and proportions of the rabbit’s 
ear in relation to body weight. Jour. Genetics, London, vol. 34, no. 3, pp. 
463-475, figs. 6, table 1, pl. 16. June, 1937. 

ExRENBERG, Kurt, Rupo.tr Sreper, and Hetmut Zarre. Uber einige neuere bemerk- 
enswerte Siugetierfunde aus dem Jungtertiir des Wiener Beckens. Ver- 
handl. Zool.-Bot. Gesell. Wien, Jahrg. 1936-37, vol. 86-87, p. 408. 1937. 

EHRENBERG, Kurt. Ein pathologischer Nashorn-Unterkeifer aus dem Sarmat von 
Hauskirchen in Niederésterreich. Verhandl. Zool.-Bot. Gesell. Wien, Jahrg. 
1936-37, vols. 86-87, pp. 408-410. 1937. 
Zwei neue Primatenfunde aus dem Mioziin von Klein-Hadersdorf bei Poys- 
dorf, N.-O. Verhandl. Zool.-Bot. Gesell. Wien, Jahrg. 1936-1937, vols. 86 
87, pp. 411-413. 1937. 

Eisentravut, M. Die forstwirtschaftliche Bedeutung unserer Fledermiuse. Aus der 
Natur (Der Naturforscher), vol. 15, no. 9, pp. 295-300, illus. December, 
1938. (Myotis myotis, M. bechsteini, Leuconoe daubentonii, Pipistrellus 
p pistrellus ) 

ERRINGTON, Paut L. Management of the red foxin lowa. Pennsylvania Game News, 
vol. 9, no. 7, pp. 12, 31, illus. October, 1938 

Ewine, H. E., and Irvine Fox. Occurrence of the oriental rat flea in the interior of 
the United States. Science, n.s., vol. 88, no. 2288, p. 427. November 4 
1938. 


FaLLAIzE, E. N. The extinct anthropoid ape Paranthropus. Science, n.s.,—Suppl., 


’ 


vol. 88, no. 2293, pp. 6 7 December 9, 1938. 

Newly found bones indicate that ape walked like aman. Toe bone is longer 
than that of a man but belonged to a foot used to upright walking; arm bones 
conform. Science News Letter, vol. 34, no. 24, p. 382. December 10, 1938. 


Fiynn, T. T., andJ.P. Hitt. The growth of the oocyte, maturation, fertilization, and 
early cleavage in the Monotremata. Bio-Morphosis, Leipzig, vol. 1, nos. 
3-4, pp. 327-329. 1938 

ForpHAM, W.H. Status of the rabbit at Odsey. Trans. Hertfordshire Nat. Hist. Soc. 
and Field Club, vol. 20, pt. 5, p. 352. April, 1938. 

Formosov, A. N. To the problem of some steppe rodent extinction in late quaternary 
and historic time. Zool. Jour., Moscou, vol. 17, no. 2, pp. 260-272, tables 2. 
1938. (In Russian, with English summary.) 

ForTUYN, J. DROOGLEEVER. The systematic arrangement of fibres in capsula interna, 
thalamus opticus and pes pedunculi. Proc. Kon. Nederl. Akad. Wetensch. 
Amsterdam, vol. 41, no. 10, pp. 1146-1155, figs. 6. December, 1938. 

FRADE, FERNANDO. Distribution géographique des éléphants d’Afrique. Comptes 
tendus XII¢ Congrés Internat. Zool. Lisbonne 1935, Lisboa, vol. 2, pp 
1191-1202, 1 fig. 1936-37. 

Fret, Hans. Das Primordialecranium eines Fetus von Avahis laniger. Zusammenfas- 
sung. Inaugural-Dissertation der medizinischen Fakultét der Univ. Bern. 
Anat. inst. Univ. Bern, pp. 6. July 13, 1938 

FRIANT, MADELEINE. La dentition jugale du ‘‘Pleromys xanthipes’’ A. M. Edw 
Comptes Rendus XI1* Congrés Internat. Zool. Lisbonne 1935, Lisboa, vol. 2, 
pp. 685-695, 1 fig., pls. 32-33. 1936-37. 

GABRIELSON, Ira N. Thomomys the engineer. Amer. Forests, vol. 44, no. 10, pp. 
453-454, 478-479, illus. October, 1938 

Gan, J. K. Sur la présence d’une incisive surnuméraire chez un Lemur catta L. 9 
Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 10, no. 6, pp. 558-559, fig. 1. 
November, 1938, 
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Gazin, ©. Lewis. A further contribution to the Dragon Paleocene fauna of central 
Utah. Jour. Washington Acad. Sci., vol. 23, no. 7, pp. 273-286, figs. 10, 
tables5. July 15,1939. (New: Catopsalis utahensis, Conoryctella, C. dragon- 
ensis, Anisonchus dracus, A. onostus, Haplocinus inopinatus, Dracoclaenus, 
D. griphus, Ellipsodon shepherdi, E. (?) sternbergi, Jepsenia, J. mantiensis.) 

Grsss, Hetena F. A study of the development of the skin and hair of the Australian 
opossum, T'richosurus vulpecula. Proc. Zool. Soc. London, vol. 108, ser. B, 
Syst. and Morph. pt. 3, pp. 611-648, figs. 9, table 1, pls. 5. October, 1938. 

Given, E. W. Tularemia and the sportsman. Pennsylvania Game News, vol. 9, 
no. 7, pp. 8-9, 30, illus. October, 1938 

GuiapiInG, Ben. Studies on the nesting cycle of the California valley quail in 1937. 
California Fish and Game, vol. 24, no. 4, pp. 318-340. October, 1938. (Pre- 
dators as nest destroyers.) 

Goppen, F. W., and Gurzman, L. T. Bighorn sheep and mountain goat. Bull. Univ 
Idaho, vol. 33, no. 22 (Bull. School Forestry, no. 8), pp. 43-49. December, 
1938 

GotpmaNn, E. A. A new badger from Sonora. Jour. Washington Acad. Sci., vol. 29, 

7, pp. 300-301. July 15, 1939. (New: Tazidea tarus sonoriensis.) 

Goza, E. J. Predator trapping. New Mexico Mag., Albuquerque, vol. 16, no. 11, 
pp. 27, 37. November, 1938. (Habits and food of coyotes, bobcats, and 
foxes.) 


no, 


Green, Lawrence G. Baboons as marauders. Their havoc never ends in South 
Africa, where the Government has set a bounty on their hides. New York 
Times Magazine, p. 25. November 27, 1938 

Grecory, Witu1amM K. On the meaning and limits of irreversibility of evolution 
Amer. Naturalist, vol. 70, pp. 517-528. December, 1936 
Supra-specific variation in nature and in classification. A few examples from 
mammalian paleontology. Amer. Naturalist, vol. 71, pp. 268-276, figs. 5 
May-June, 1937. 

Greoory, WiLi1AM K., and Mito HeLtitman. Evidence of the Australopithecine man- 
apes on the origin of man. Science, n.s., vol. 88, no. 2296, pp. 615-616. De- 
cember 30, 1938. 

Gricoriev, N. D. On the reproduction of the stoat (Mustela erminea). Zool. Jour., 
Moscou, vol. 17, no. 5, pp. 811-814. 1938. (In Russian, with English 
summary.) 

Grimes, Frank G. Abstract of fur laws, 1938-39. U.S. Dept. Agric. Wildlife Re- 
search and Management Leaflet BS-118, pp. 35. September, 1938 

Grimm, Rupotr. A climbing grizzly. Yellowstone Nature Notes, vol. 15, nos. 11-12, 
pp. 58-59. November-December, 1938 

Hai, E. Raymonp, and Watrer W. Dataquest. Three new pocket gophers (mam- 
malian genus Thomomys) from Washington. Murrelet, Seattle, vol. 20, 
no. 1, pp. 3-5. January-April, 1939. (New: Thomomys talpoides deverus, 
T. t. immunis, T. t. yakimensis.) 

Hartman, Cart G. The use of gonadotropic hormones in the adult rhesus monkey. 
Bull. Johns Hopkins Hospital, vol. 63, no. 6, pp. 351-371, tables 4, pls. 3 
December, 1938 

Hatcu, A.B. Big game management. Bull. Univ. Idaho, vol. 33, no. 22 (Bull. School 
Forestry, no. 8), pp. 49-54. December, 1938. 

HayMan, R. W. Two new mammals from the Belgian Congo. Ann. Mag. Nat. Hist., 
London, ser. 11, vol. 3, no. 14, pp. 219-224, figs. 1-2. February, 1939. (New: 
Glauconycteris superba, Mylomys cuninghamei richardi.) 
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HeEeptnerR, V. Twenty years of work in the field of systematics and geographical dis- 
tribution of mammals. Zool. Jour., Moscou, vol. 16, no. 5, pp. 902-915. 
1937. (In Russian.) 

Herzic, Bensamin H. Blue fox. American Fur Breeder, vol. 11, no. 6, pp. 18, 22. 
December, 1938. 

Hrpparp, CLaupe W. Distribution of the genus Reithrodontomys in Kansas. Bull. 
Univ. Kansas, Sci. Bull., vol. 25, no. 7, pp. 173-179, pl. 20. June 1, 1938. 
Four new rabbits from the upper Pliocene of Kansas. Amer. Midland 
Naturalist, Notre Dame, Indiana, vol. 21, no. 2, pp. 506-513, figs. 4. March, 
1939. (New: Pratilepus, P. kansasensis, Dicea, D. lepuscula, Hypolagus 
regalis, Pediolagus, P. progressus.) 

Hicxig, Paut. Guns a factor in future of moose. Michigan Conservation, vol. 7, 
no. 6, pp. 8-9. February, 1938. (Transferring moose in Michigan.) 

Hitz, C.J. Thesecretory activities of the oviductinthe monotremes. Bio-Morphosis, 
Leipzig, vol. 1, nos. 3-4, pp. 329-331. 1938. 

Hii, J. P. The macroscopic features of the placentation of the water-shrew (Potamo- 
gale velox). Bio-Morphosis, Leipzig, vol. 1, nos. 3-4, pp. 331-332. 1938. 
Implantation of the blastocyst in Galago demidoffi. Bio-Morphosis, Leipzig, 
vol. 1, nos. 3-4, p. 333. 1938. 

Hinze, GUSTAV Zur Biologie des Bibers. Der Biologe, vol. 7, no. 12, pp. 404-406. 
December, 1938 

Hoocerwerr, A. Uit het leven van den govreesden “‘Gestreepte.’’ Tropische Natuur, 
Jaargang 28, no. 1, pp. 12, figs. 6. November, 1938. (Tiger.) 

Hovusss, Emite. Leguanaco. La Nature, Paris, no. 3033, pp. 175-179. September 15, 
1938 

Huevuers, Atpert. La reproduction de l’écureuil (Sciurus vulgaris L.). Mammalia, 
Paris, vol. 2, no. 4, p. 190. December, 1938. 

Iyrr1, SHos1. Die Zahnformel von Desmostylus japonicus. Die Beschreibung und die 
Klassifikation des Zahnkeimes mI, der aufs neue aus dem Oberkieferbein von 
Desmostylus japonicus Tokunaga et Iwasaki herausprepariert wurde. Jour. 
Geol. Soc. Japan, Tokyo, vol. 44, no. 527, pp. 825-826, pls. 27-28. August 
20, 1937. (In Japanese, with German résume.) 

Ivanova, V. V. On the problem of the fertility of male hybrids between the yak and 
domestic cattle. Bull. Acad. Sci. URSS, Cl. Sci. Math. et Nat., ser. Biol., 
Moscou, no. 4, pp. 883-884, figs. 2. 1938. (In Russian, with English 
summary.) 

Jackson, V. W. Albino muskrats. American Fur Breeder, vol. 11, no. 6, p. 38. De- 
cember, 1938 

JANSSEN, RayMonD E. Tooth marks. Nature Notes, Peoria, vol. 5, no.-8, pp. 187-189, 
figs. 4. October, 1938. (Beaver.) 

JeLuison, Witu1am L. Notes on the fleas of prairie dogs, with the description of a 
new subspecies. Public Health Rpts., Washington, D. C., vol. 54, no. 20, 
pp. 840-844, illus. May 19, 1939. (New: Opisocrostis tuberculatus cyno- 
muris.) 

Jounson, Georce B. The private life of a Virginia fox. Virginia Wild Life, vol. 2, 
no. 2, pp. 2-3. October, 1938. 

JoOLEAUD, Lfonce. Antilopes de Savanes du Plio-Quaternaire Nord-Africain et Anti- 
lopes forestiéres du Quaternaire Saharien. Comptes Rendus XII* Congrés 
Internat. Zool. Lisbonne 1935, Lisboa, vol. 2, pp. 1172-1190. 1936-37. 

JoRDAN, Kart. In memory of Lord Rothschild, Ph.D., F.R.S., J.P., born the 8th 
February, 1868, died the 27th August, 1937. Novitates Zoologicae, London, 
vol. 41, no. 1, pp. 1-16, illus. May, 1938. 
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KeEeLKER, GeorGe H. The relationship of fur-bearers to other wildlife. Bull. Univ. 
Idaho, vol. 33, no. 22 (Bull. School Forestry, no. 8), pp. 80-82. December, 
1938 

KeL.LocG, Reminecton. Adaptation of structure in whales. In:—Codperation in re- 
search by staff members and research associates of the Carnegie Institution 
of Washington. Publ. 501, Carnegie Inst. Washington, pp. 649-682. De- 
cember 9, 1938. 

KirpitcHInkov, A. A. Sea-ice and migrations of some mammals. Zool. Jour., Mos- 
cou, vol. 17, no. 2, pp. 273-279. 1938. (In Russian, with English summary.) 

Kocu, WALTER. Rudimentire Metapodien beim Okapi. Zeitschr. Saiugetierkunde, 
Berlin, vol. 10, pp. 148-150, figs. 2. 1935 

KoENIGSWALD, G. H. R. von, and Franz Weipenreicu. Discovery of an additional 
Pithecanthropus skull. Nature, London, vol. 142, no. 3598, p. 715. October 
15, 1938 

Kosmakow, A. V. On the methods of taking a census of the furbearer population 
Zool. Jour., Moscou, vol. 17, no. 4, pp. 602-609, tables 3. 1938. (In Russian, 
with English summary.) 

KRroGMAN, WILTON M., and Apotex H. Scuutrz. Anthropoid ape materials in Ameri- 
ean collections. Amer. Jour. Phys. Anthrop., vol. 24, no. 2, pp. 199-234, 
tables 23. October-December, 1938 

Kukuk, Pav! Geologie des Niederrheinisch-Westfilischen Steinkohlengebietes in 
auftrage der Westfilischen Berggewerkschaftskasse zu Bochum. E. Dis 
Tierwelt und der Mensch der Eiszeit [pp. 495-499, figs. 581-593 Verlag v 
Julius Springer, Berlin, pp. xvii + 706, figs. 743, pls. 14. 1938 

LAGUNA, FREDPRICA DE. Man’ssub-Arctically. Frontiers, Philadelphia, vol. 3, no. 2 
pp. 48-54. December, 1938. (Reindeer.) 


LANDAU, RAPHAE! Der ovariale und tubale Abschnitt des Genitaltraktus bei: 
nicht-gravic2n und beim frith-graviden Hemicentetes-Weibchen. Bi: 
Morphosis, Leipzig, vol. 1, nos. 3-4, pp. 228-264, figs. 20. 1938 

LANGE, D. pe. Early developmental stages of Ctenodactylus Bio-Morphosis, Leip 
zig, vol. 1, nos. 3-4, pp. 320-321. 1938 


JASKAREYV, V. D. Sur les restes du Mastodon angustidens Cuv. trouvés en Yougoslavi¢ 
Bull. Soc. Sci., Sect. Sci. Nat., Skoplje, vol. 17, pp 105-129, figs. 3, pls } | 
1937. (In Yugos!avian, with French résumé 
LauRENT, P. Une présentation de petits mammiféres provenant de la region de Tr: 
lard-Taza. Bull. Soc. Hist. Nat. l’Afrique du Nord, vol. 29, nos. 1-2, pp 
19-22. January-February, 1938 


A propo de la présence en France du V« spérien de Leisler (Nyctalus leisler 
Kuhl). Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 10, no. 5, pp. 482-484 


June, 1938. 
Lavrov, N. P. Contribution to the biology of the kolonock (Kolonocus sibiricus I 


"7A 


Zool. Jour., Moscou, vol. 16, no. 4, pp. 740-754, figs. 3, tables 4. 1937 
(In Russian, with English summary 

Leakey, Louis Seymour Bazerr. Stone Age Africa. An outline of prehistory in 
Africa. Oxford Univ. Press, London, pp. vi + 218, figs. 28, pls. 1-13, 1 table, 
folded map. 1936 

Lepepinsky, N. G. Uber die funktionelle Bedeutung der verschiedenen Héhe des 
Ramus ascendens mandibulae bezw. des Unterkiefergelenkes bei Siugetieren 
Vierteljahrsschrift Naturf. Gesell., Ziirich, 83 Jahrg., nos. 3-4, pp. 217-224, 
figs.6. December 31, 1938. 

LEHMANN, Itse. Die Paravaginaldriise von Hemicentetes. Bio-Morphosis, Leipzig, 
vol. 1, nos. 3-4, pp. 202-227, figs. 14. 1938 
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LeistTHR, CLaupE W. We exhibit the rare Nyala. Discovered in 1847, this is the first 
time the antelope has been shown in the United States. Bull. New York 
Zool. Soc., vol. 41, no. 4, pp. 129-130, illus. July-August, 1938. 
Our okapi, ‘“Congo.’”’ New York Zool. Park School News, vol. 3, no. 6, 
pp. 1-2, illus. November, 1938. 

Lewis, G. Epwarp. New Bramatherium skull. Bull. Geol. Soc. Amer. (Abstracts), 
vol. 49, no. 12, pt. 2, p. 1915. December 1, 1938. 
Siwalik fossil Mastomys. Bull. Geol. Soc. Amer. (Abstracts), vol. 49, no. 12, 
pt. 2, p. 1915. December 1, 1938. 
A skull of Orycteropus Pilgrim. Amer. Jour. Sci., ser. 5, vol. 36, no. 216, 
pp. 401-405, figs. 4. December, 1938. 

Ley, WILLY La légende del’unicorne. La Terre et la Vie, 8° année, no. 6, pp. 177-185, 
illus. November—December, 1938. (Origin of belief still obscure.) 

Lippincott, JosSEPH WHARTON. The valuable muskrat. Pennsylvania Game News, 
vol. 9, no. 9, pp. 10-11, 26 December, 1938 

Liste, Cuirron. The red fox. Frontiers, Philadelphia, vol. 3, no. 1, pp. 7-10, figs. 2. 
October, 1938. 

Locke, Constance M. Peopling an island with gibbon monkeys: An ambitious West 
Indian experiment in biology. Illus. London News, vol. 193, no. 5182, pp. 
290-291, illus. August 13, 1938 

LockLey, R. M. Halichoerus grypus. Field, London, vol. 172, no. 4479, p. 1031, 
illus. October 29, 1938. (Grassholm, Wales.) 

Loury, Hans. Okologische und physiologische Studien an einheimischen Muriden 
und Soriciden. Zeitschr. f. Siugetierkunde, vol. 13, pp. 114-160, pls. 37-38. 
August 1, 1938. 

Lomi, Cesare. Contributo alla conoscenza della fauna pleistocenica della Venezia 
Giulia. La Grotta azzurra di Samatorza (N. 257). Bol. Soc. Adriatica Sci 
Nat. Trieste, Udine, vol. 36, pp. 167-172. 1938. (Mammals, pp. 170-172.) 
Il Felis silvestris ed alcuni nouvi micromammiferi nella Caverna dell’Orso 
di Gabrovizza nel Carso Goriziano—Triestino 301. Soc. Adriatica Sci. Nat 
Trieste, Udine, vol. 36, pp. 173-178, 1 illus. 1938 

ona, J. A., and Pau L. Burtincame. The development of the external form of thé 

rat, with observations on the origin of the extraembryonic coelom and foetal 
membranes. Univ. Calif. Publ. Zool., vol. 43, no. 8, pp. 143-184, pls. 11-23. 
April 14, 1938 

,ONNBERG, Ernar. Notes on some members of the genus Callicebus. Arkiv. f. Zool., 
Stockholm, vol. 31A, no. 13, pp. 1-18, pl. 1 March 9, 1939. (New: Cal- 
licebus baplista, C. olallae, C. modestus.) 

Losresy, Rosa. Five giant pandas. Field, London, vol. 172, no. 4487, p. 1532, illus 
December 24, 1938 

Loukasuxkin, A. 8. Mammals found on the Territory of Greater Harbin. Rpt. Inst 
Sci. Research, Manchoukuo, vol. 2, no. 2, pp. 111-122, figs. 3, map, pls. 1-6. 
August, 1938 

LOWENSTEIN, Karu Orro. Ueber das Vorkommen von Sinushaaren im Oberlid des 
Eichérnchen (Sciurus vulgaris.) Zool. Anz., vol. 87, nos. 1-3, pp. 35-41, 
figs. 1-3. August 18, 1938 


Lucas, J Publications in Vertebrate Palaeontology Publ. Amer. Mus. Nat. Hist., 
New York, pp. 44. December 30, 1938 
Luen, A. L. The Nebraska state geological survey and the ‘Valentine problem.”’ 


Amer. Jour. Sci., New Haven, ser. 5, vol. 36, no. 213, pp. 220-227, table 
September, 1938 
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Lus, I. I. Distant hybridization of animals—Present status and future prospects 
Bull. Acad. Sci., URSS, Cl. Sci. Math. et Nat., ser. Biol., Moscou, no. 4, 
pp. 776-852, figs. 22, folded map. 1938. (In Russian, with English summary.) 

Lyusimoy, J. On the work of the Oirat Experiment Station on the hybridization of 
the yak, (Poephagus grunniens L.) and domestic cattle (Bos taurus L.) 
Bull. Acad. Sci. URSS, Cl. Sci. Math. et Nat., ser. Biol., Moscou, no. 4, 
pp. 879-882, fig. 1, tables 2. 1938. (In Russian, with English summary.) 

Macarovici, Nic. Sur les mammiféres fossiles de Giurcani (Dép. Falciu). Ann. Sci. 
Univ. Jassy, pt. 2 (Sci. Nat.), vol. 24, no. 2, pp. 403-408, fig. 1. 1938 

MacDona.p, Aucustin S. Pacific pelts. Sea otters choose California coast. Pri- 
vately printed, Oakland, California, pp. 12, illus. 1938 

MANWEILER, JoHN. Woodland caribou study in northern Minnesota. Parks & Rec- 
reation, Rockford, Ill., vol. 22, no. 2, pp. 74-78, figs. 3. October, 1938. 
Woodland caribou from Saskatchewan. Pirks & Recreation, Rockford, 
Ill., vol. 22, no. 3, pp. 134-138, 3 photos. November, 1938 

MARSHALL, WiLtut1AmM H. Notes on fur-bearers. Bull. Univ. Idaho, vol. 33, no. 22 
(Bull. School Forestry, no. 8), pp. 82-85. December, 1938. 

Mass, Frep H. The deer situation in northern Idaho. Bull. Univ. Idaho, vol. 33, 
no. 22 (Bull. School Forestry, no. 8), pp. 30-34. December, 1938. 
Matueson, Co.iin. Weights of brown and black rats. The Naturalist, London, no. 

980, pp. 251-253, illus. September, 1938. (Maximum weight of brown rat 


~ al 


, 2 lbs.; average wget. co’, 9-10 oz.; maximum weight of black rat <c’, 1 lb 
8 oz.; average wet. co’, 6-7 oz.) 

Matsiak, Harotp A. A rapid method of cross-sectioning mammalian hairs. Jour 
Wildlife Management, vol. 2, no. 3, pp. 162-164. July, 1938 

Martuis, Jiirnc, and Hans PsenNneR. Beobachtung iiber die Tragzeit des Hermelins 
(Putorius ermineus L.) Anat. Anz., Jena, vol. 85, nos. 12-18, pp. 292-299 
January 2, 1938 

MAryAs, Jené. Knochenbau und Differenzierung der Siugetierordnungen. Comptes 
Rendus XII* Congrés Internat. Zool. Lisbonne 1935, Lisboa, vol. 2, pp 
665-674, pl. 31. 1936-37. 

Matuys, Gertrup. Das Kaumuskelverhalten bei Centetes. (Ein Beitrag zur Frage 
nach den Ursachen des Jochbogenverlustes bei einzelnen Siéiugetieren. Zu- 
sammenfassung. Inaugural-Dissertation der medizinischen Fakultat der 
Univ. Bern. Anat. Inst. Univ. Bern, pp. 4. July 13, 1938 

Matsumoro, Hikosuicutro. Brief notes on some Japanese fossil mammals. Zool. 
Mag., Tokyo, vol. 50, no. 12, pp. 481-487, fig. 1. December, 1938. 

Maurice, A. Le ragondin acclimaté en Sologne. Bull. Soc. Nat. Acclimat. France, 
nos. 7-8, pp. 311-316. July-August, 1938 

Mavrice,G.K. Elephant driving. Game & Gun & Anglers Monthly, vol. 15, no. 156, 
pp. 528-530, illus. September, 1938. 

Maxson, Joun H. Geologic age of earliest North American Hipparion faunas. Bull 
Geol. Soc. Amer. (Abstracts), vol. 49, no. 12, pt. 2, pp. 1916-1917. December 
1, 1938. . 

MAXWELL, MARCUSWELL. Keeping pace with a rhino. Field, London, vol. 172, no. 
4471, pp. 552-553, illus. September 3, 1938. 

McGrew, Pauw O., and Gratson E. Meape. The bearing of the Valentine area in 
continental Miocene-Pliocene correlations. Amer. Jour. Sci., New Haven, 
ser. 5, vol. 36, no. 213, pp. 197-207, chart. September, 1938. (Discussion 
based on fossil mammals; Protohippus a synonym of Merychippus.) 
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McKenney, F. D., and J. E. SaHitiincer. Transmission of Pasteurella cuniculicida 
in rabbits by breeding. Jour. Amer. Vet. Med. Assoc., vol. 93, pp. 161-164. 
September, 1938. 

MEINERTZHAGEN, R. Some weights and measurements of large mammals. Proc. Zool. 
Soc. London, vol. 108, ser. A, Gen. and Exper., pt. 3, pp. 433-439. Sep- 
tember, 1938. 

Morris, R. C. Behaviour of gaur or Indian bison. Jour. Bombay Nat. Hist. Soc., 
vol. 40, no. 2, pp. 325. September, 1938 

Morrison-Scortr, T. C. S. A note on the distribution of the two shrews found in 
Jersey. Jour. Animal Ecology, vol. 6, no. 2, pp. 284-285. November, 1937. 
(Sorex araneus fretalis and Crocidura russula.) 

A late Pleistocene vole from Guernsey. Rep’t. Soc. Guernesiaise, Guernsey, 
C. L., vol. 13, pp. 24-25. 1937 (1938). (Microtus orcadensis.) 

Murray, JEANE. The early fur trade in New France and New Netherland. Canadian 
Hist. Rev., Toronto, vol. 19, no. 4, pp. 365-377. December, 1938. 

Mustitu, F. J. Alarge Indianelephant. Jour. Bombay Nat. Hist. Soc., vol. 40, no. 2, 
pp. 324-325. September, 1938. (Height at shoulder, 10 ft., 8 in.) 
NACHTSHEIM, HANs Vom Wesen der Domestikation Der Biologe, vol. 7, no. 10, 

pp. 321-329 October, 1938 

Narkuov, A.S. The morphology of muscles in the caudal region of Delphinus delphis 
and Tursiops tursio. Zool. Jour., Moscou, vol. 16, no. 4, pp. 713-722, figs. 

$. 1937. (In Russian, with English summary.) 


Netson, A. L., and C. O. Hanpiey. Behavior of gray foxes in raiding quail nests. 
Jour. Wildlife Management, vol. 2, no. 3, pp. 73-78. July, 1938. 
NESENI, RAIMUND 3eitrag zur Erndhrung und Verdauung des Waschbiren. Zeitschr. 


f. Siugetierkunde, vol. 13, no. 1, pp. 77-113, tables 8, pl. 37. August 1, 1938 

Nicuo.t, A. A. Desert bighorn sheep. Arizona Wildlife, no. 8, pp. 3, 12. January 
February, 1938. 

Novuve.t, J. Les grandes chaleurs au zoo de Vincennes. La Terre et La Vie, 8° année, 
no. 5, pp. 148-149, illus. September—October, 1938. 

OrnserR, Paut H. A handlist of American naturalists, based on the Dictionary of 
American Biography. Amer. Nat., vol. 72, pp. 534-546. November 
December, 1938 

Oxapba, Yatcurr6, and Tosaimasa Hanaoka. A study of Japanese Delphinidae (II) 
Science Reports Tokyo Bunrika Daigaku, sect. B, vol. 3, nos. 57-59, pp. 
243-267, figs. 3, tables 16, pls. 21-25. September 10, 1938. (Delphinus 
delphis Linnaeus. ‘“‘Mairuka.’’) 

OutpxHam, C. Melanic grey squirrels in the Berkhamsted district. Trans. Hertfordshire 
Nat. Hist. Soc., and Field Club, Hertford, vol. 20, pt. 3, p. 152. April, 1937. 

OLDHAM, CHARLES. Feral deer at Ashridge. Trans. Hertfordshire Nat. Hist. Soc., 
and Field Club, Hertford, vol. 20, pt. 5, pp. 305-306. April, 1938. 

O.pHAM, Frances K. The pharmacology and anatomy of the hypophysis of the arma- 
dillo. Anat. Rec., vol. 72, no. 3, pp. 265-291, 2 pls. November 25, 1938. 

OLSEN, ORANGE A. Winter range as a limiting factor in big game management. Bull. 
Univ. Idaho, vol. 33, no. 22 (Bull. School Forestry, no. 8) pp. 20-22. De- 
cember, 1938 

Ouson, A. L. The “firing line’ in the managemeni of the northern elk herd. Bull. 
Univ. Idaho, vol. 33, no. 22 (Bull. School Forestry, no. 8), pp. 36-42. De- 
cemver, 1938. 

Otson, Everett C., and Paut O. McGrew. Pliocene mammalian fauna from the Re- 
public of Honduras. Bull. Geol. Soc. Amer. (Abstracts), vol. 49, no. 12, 
pt. 2, p. 1895. December 1, 1938. 
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Orr, Ropert T. Mammals from Sikang, China. Proc. California Acad. Sci., ser. 4, 
vol. 23, no. 22, pp. 307-310. September 1, 1938 

Oscoop, WILFRED H. Narwhals, small whales armed with spears, are shown in new 
exhibit. Field Mus. News, vol. 9, no. 11, p. 1, illus. November, 1938 

ParsEe.L, Jack. The elk problem in the Selway. Bull. Univ. Idaho, vol. 33, no. 22 
(Bull. School Forestry, no. 8), pp. 23-25. December, 1938. 

PatrusHEv, V. I. On certain indices in the composition of the blood of dromedary- 
bactrian hybrids in connection with heterosis. Bull. Acad. Sci. URSS, 
Cl. Sci. Math. et Nat., ser. Biol., Moscou, no. 4, pp. 917-928, figs. 5, tables 
9. 1938. (In Russian, with English summary.) 
On differences in the composition of the blood of horses, asses and mul 
Bull. Acad. Sci. URSS, Cl. Sei. Math. et Nat., ser. Biol., Moscou, no. 4 
pp. 929-946, figs. 15, tables 10. 1938. (In Russian, with English summary.) 

Parte, ETIENNE. Les chiens Gallo-Romains de Chassenon (Charente), leur sélectio 
Mammalia, Paris, vol. 2, no. 3, pp. 120-124, figs. 1-2b. September, 1938 

PatTTren, R. A. Observations on the koala. Parks & Recreation, vol. 22, no. 3, pp 
125-126, illus November, 1938 

PatTERSON, Bryan. Animal remains. In: H. H. von der Osten, The Alishar Hiiyiik, 
Seasons of 1930-32, pt. 3. Oriental Inst. Publ., vol. 30, pp. 294-309, figs 
247-254 1938 

Patrerson, E. K. Saving the world’s rarest animal. Canadian Geogr. Jour., vol. 17, 
no. 1, pp. 41-43, illus. July, 1938. (Koala 


1 ichischen Tiefebent Palac 


Pauca, M. Die jungplistozine Siugetierfauna der 





biologica, Wien u. Leipzig, vol. 6, no. 2, pp. 303-307. 1938 

Paxton, J. Water. Individual variation in the cranial and dental characters 
Burchell’s zebra. Proc. Geol. Soc. America for 1937, pp. 295-296. Jun 
1938 (Abstract. ) 

Pearson, Oxttver P. Three new small mammals from Eastern Panama. Notula 


Naturae, Acad. Nat. Sci. Philadelphia, no. 6, pp. 5. June 8, 1939 





Reithrodontomys dari¢ nsis, Oryzomys bombycinus orinus, Heterom ¥S aus 


pacificus. ) 


ETROCHILOS, JEAN. Découverte de |’Elephas antiquus dans l’ile Cythére (au S du 
Péloponése) et Age de sa derniére séparation du Continent. Comptes Rendus 
Soc. Géol. France, no. 4, pp. 59-69. February 21, 1938 

PFENNINGER, Heinricu. Ueber die Kaumuskeln von Microcebus murinus und dit 


Korrelationen zwischen ihrer Entwicklung und jt ner des Schiidels und det 





Zahnanlager Zusammenfassung. Inaugural-Dissertation der me ni 
schen Fakultit der Univ. Bern. Anat. Inst. Univ. Bern, pp. 4. July 18, 
1938 

Puitiirs, Horace. The menace of the rabbit. Some problems of extermination 
Field, London, vol 172, no 4486, p 1494, illus December 17, 1938 


(Oryctolagus 
PHLEGER, Frep B., Jr., and Franx C. Wuirmore, Jr. Two young merycoidodonts 
Amer. Jour. Sci., ser. 5, vol. 36, pp. 377-388, pls. 1-2. November, 1938 


Piterim, C. E., and S. Scuavus. Uber die systematische Stellung von ‘Antilope’ 





torticornis Aymard. Bericht iiber die 18. Jahresversammlung der Schwei- 
zerischen Paliont. Gesell., Basel (Ecologe Geologice Helvetie), vol. 31, 
no. 2, p l 1938 

PLAMONDON, VicER. Essai d’anatomie dentaire comparée. Provancher Soc. Nat 
Hist. Canada, Ann. Rept., 1938, pp. 134-149, illus. (Radiographs of mamma 
skulls.) 


| 
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PonomareEv, A. L. On the variability and inheritance of colour and pattern in the 
sable (Martes zibellina L.). Zool. Jour., Moscou, vol. 17, no. 3, pp. 482-504, 
figs. 7. tables 10. 1938. (In Russian, with English summary.) 

Pycrart, W. P. The Maholi bush-baby. Illus. London News, vol. 193, no. 5199, p. 
1104, figs. 3. December 10, 1938. (Galago and Perodicticus.) 

Piebald animals. Illus. London News, vol. 193, no. 5181, p. 228, figs. 3. 
August 6, 1938. (Phalanger maculatus, Lycaon pictus.) 

Wild ‘‘tail twisters.’”’ Illus. London News, vol. 193, no. 5185, p. 416, figs. 3. 
Sept« mber 3, 1938 (Trichosurus orientalis, Arctictis., jerboa ) 

The hedgehog*and its cousins. Illus. London News, vol 193, no. 5194, p. 

832, figs. 3. November 5, 1938 

Rapc.iyFre, C. E* Movements of camels. Field, London, vol. 172, no. 4483, p. 1306, 
illus#@ November 26, 1938. 

Rarvsky, V. V. On the food composition of the sable (Martes zibellina L.) of the 
north Ural Mountains. Zool. Jour., Moscou, vol. 17, no. 2, pp. 337-341, 
tables 2. 1938. (In Russian, with English summary.) 

RATTRAY, JEANETTE Epwarps. Whaling adventure The story of the exciting cap- 
ture of a giant of the sea, whose skeleton may now be seen at the American 
Museum. Junior Nat. Hist. Mag., vol. 3, no. 7, pp. 13-14, 16, illus. Sep- 

tember, 1938 


Ray, Crrus N., and Krrx Bryan. Folsomoid point found in alluvium beside a mam- 


moth’s bones. Science, n.s., vol. 88, no. 2281, pp. 257-258. September 16, 
1938 

RAYNAUD, AtgerRT. Intersexualité obtenue expérimentalement chez la souris femelle 
par action hormonale. Bull. Biol. France et Belgique, Paris, vol. 72, no. 3, 


pp. 297-354, figs. 10, pls. 8-10. 1938. (Influence of testosterone propionate 
a.) 
REEVES, Cora Daisy Manual of the vertebrate animals of northeastern and central 





on embryonic development of genitali 
China exclusive of birds. Chung Hwa Book Co., Ltd., Shanghai, pp. i-xxxi 
1-806, figs. 169 1933 (Mammals, pp. 709-783, figs. 163-169.) 

RESHNETNIK, E.G. Zur Systematik und geographischen Verbreitung der Spalacidae 
der Ukrainischen SSR Acad. Sci. Ukrainian SSR (Inst. Zool. & Biol.), 
Kiev, Rpts. Zool. Mus., no. 23, pp. 3-21, figs. 13, 1 table. 1939. (New: 
Spalax polonius arenarius.) 

Riese, Water. Structure et fonction du cerveau de l’ours nouveau-né. Comptes 
Rendus Seances Acad. Sci. Paris, vol. 206, no. 24, pp. 1834-1837. June 13, 
1938 
L’Histogénése de l’operculisation du cerveau de l’ours nouveau-né. Bull. 
Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 10, no. 6, pp. 567-568, illus. No- 
vember, 1938 

Rices, Frep W. ‘‘Muskie,’’ my tame muskrat. Outdoorsman (Hunter-Trader-Trap- 
per), vol. 77, no. 3, pp. 51-52, illus. September, 1938. 

Rus, Paut B. Woodland caribou and time. Pt. 1. Parks & Recreation, vol. 21, 
no. 10, pp. 529-535, illus. June, 1938. 

RitzMan, Ernest G., and Francis G. Benepicr. Nutritional physiology of the adult 
ruminant. Carnegie Inst. Washington, publ. 494, pp. vi + 200, pls. 3. Sep- 
tember, 1938. (Cattle.) 

Ross, R. Cummine. A study of mutations in evolution. IV. Ontogeny of the equine 

foot. Jour. Genetics, London, vol. 34, no. 3, pp. 477-486, fig. 1, table 1. 

June, 1937 
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Rosertson, Jess, and A. B. Hatcn. The use of controlled hunting in the Selway in 
1937. Bull. Univ. Idaho, vol. 33, no. 22 (Bull. School Forestry, no. 8), pp 
29-30. December, 1938. 

Rove, P. (Review of) Anatomie Régionale des animaux domestiques, by E. Bourdelle 
et C. Bressou. Vol. 1, Equidés (Cheval, Ane, Mulet), 2° éd. 1937-38, 977 
pp., figs. 527, published by J. B. Bailliére et fils, 19 rue Hautefeuille, Paris 
Mammalia, Paris, vol. 2, no. 3, p. 158. September, 1938. 

Considérations sur la systématique des simiens Africains. Mammalia, Paris, 
vol. 2, no. 4, pp. 182-186. December, 1938. 

(Review of) Couturier, Marcel A. J., Le Chamois, vol. 1, pp. 860, figs. 110, 
473 pls., 34 maps, B. Arthaud, Grenoble. 1938. Mammalia, Paris, vol. 3, 
no. 1, pp. 39-40. March, 1939 

RoseEveEAR, D. R. The antelopes of Nigeria. The Nigerian Field, Gondon, vol. 7, 
no. 4, pp. 153-155. October, 1938 

RosseL, H.G. Behaviour of gaur or Indian bison (Bibes gaurus.) Jour. Bombay Nat. 
Hist. Soc., vol. 40, no. 2, pp. 325-326. September, 1938. 

Rowan, Wituram. Light and seasonal rcproduction in animals. Biol. Reviews, Cam- 
bridge Philos. Soc., voi. 13, no. 4, pp. 374-402. October, 1938. (Mammals, 
pp. 387-388.) 

Row anps, I. W. Preliminary note on the reproductive cycle of the red squirrel 
(Sciurus vulgaris). Proc. Zool. Soc. London, vol. 108, ser. A, Gen. and 
Exper., pt. 3, pp. 441-443, tables 2. September, 1938. 

Royo Y Gomez, J. Découverte d’un éléphant nain dans la province de Valence (Es- 
pagne) et considérations sur la faune quaternaire de cette région. Compte 
Rendu Sommaire Séances Soc. Gécl. France, no. 18, pp. 358-360. December 
19, 1938. 

RUEDEMANN, Rupo.tr, and W. J. ScHooNMAKER. Beaver-dams as geologic agents 
Science, n. s., vol. 88, no. 2292, pp. 523-525. December 2, 1938. 

Rurr, Freperick J. Trapping deer on the Pisgah National Game Preserve, North 
Carolina. Jour. Wildlife Management., vol. 2, no. 3, pp. 151-161, illus. 
July, 1938. 

RimMLeR, Hans. Die Systematik und Verbreitung der Muriden Neuguineas. Mit 
Zool. Mus., Berlin, vol. 23, no. 1, pp. 1-297, fig. 1, pls. 1-9, tables. March 
24, 1938. 

Rusconi, Cartos. § bre los roedores Plataeomys y Pseudoplataeomys. Anales Soc 
Cient. Argentina, Buenos Aires, entr. 1, vol. 125, pp. 74-78. January, 1938 
Sobre ejemplares juveniles del genero “‘Scelidotherium.’’ Anales Soc. Cient 
Argentina, Buenos Aires, entr. 1, vol. 126, pp. 33-40, figs. 5, table. July, 
1938 
Catalogo del Departmento de Anthropologia del Museo Juan C. Moyano 
Rev. Junta Estudios Hist. Mendoza, vol. 13, no. 3, pp. 15 (361-375). De- 
cember 31, 1938. 

RussE.ii, Loris 8. The skull of Hemipsalodon grandis, a giant Oligocene creodont 
Trans. Roy. Soc. Canada, Ottawa, ser. 3, sect. 4, vol. 32, pp. 61-66, pls 
1-5. 1938. 

Skull of Hemipsalodon grandis Cope. Proc. Geol. Soc. America for 1937, 
p. 288. June, 1938. (Abstract.) 

Complete skull of a titanothere from the lower Oligocene of Saskatchewan 
Bull. Geol. Soc. Amer., (Abstracts), vol. 49, no. 12, pt. 2, p. 1920. December 
1, 1938. 
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Sace, Dean, Jr. How ‘‘Pandora’’ came to the Zoological Park. The baby giant panda 
is the first of many specimens that may come through West China Union 
University. Bull. New York Zool. Soc., vol. 41, no. 4, pp. 115-118, illus. 
July-August, 1938. 

Sansom, G. 8. Early development and placentation of the Indian musk-shrew (Cro- 
cidura caerulea). Bio-Morphosis, Leipzig, vol. 1, nos. 3-4, pp. 321-322. 
1938. 

Sasa, Yasuo. Onan occurrence of a mammoth tooth from Nokoro, Japanese Saghalin. 
Jour. Geol. Soc. Japan, ‘Tokyo, vol. 44, no. 523, pp. 368-375, pl. 14. April 
20, 1937. 

ScHaap, Hans. Kraftanalyse der Kaumuskulatur bei einem langschnauzigen Pavian. 
Zusammenfassung. Inaugural-Dissertation der medizinischen Fakultat der 
Univ. Bern. Anat. Inst. Univ. Bern, pp. 3. July 13, 1938. 

ScHaPoscHnikov, L. B. The acclimation of furbearing animalsin USSR. Zool. Jour., 

Moscou, vol. 17, no. 5, pp. 939-960. 1938. (In Russian.) 
‘HEFFER, Paut M. Beaver—upstream engineer. Bull. Univ. Idaho, vol. 33, no. 22 
(Bull. School Forestry, no. 8), pp. 78-79. December, 1938. 

ScHROEDER, CHARLES R. A diagnostic test for the recognition of tuberculosis in pri- 
mates; a preliminary report. Zoologica, vol. 23, pt. 4, nos. 17-21, pp. 397 
400, pls. 2 December 31, 1938. 

ScHNEEBERGER, Meta. Zur Entwicklungsgeschichte der Zahnserie bei Microcebus, mit 
besonderer Beriicksichtigung der Bildung molariformer Zihne. Zusammen- 
fassung. Inaugural-Dissertation der medizinischen Fakultét der Univ. 
Bern. Anat. Inst. Univ. Bern, pp. 1-4. July 16, 1937 

ScHUHMACHER, EvucEen. Auf der Insel der Seeléwen. Naturforscher, Jahrg. 15, no. 4, 
pp. 109-114, figs. 10. July, 1938. (Coast of Uruguay.) 


Pp 


Scuu.te, T. L. The genito-urinary system of the Elephas indicus male. Amer. Jour 
Anat., Philadelphia, vol. 61, no. 1, pp. 131-157, pls. 1-2. May 15, 1937. 
Scuu.tz, Apotpn Hans. The relative length of the regions of the spinal column in 


Old World primates. Amer. Jour. Phys. Anthrop., vol. 24, no. 1, pp. 1-22, 
fig. 1, tables 10. July-September, 1938 
The relative weight of the testes in primates. Anat. Rec., vol. 72, no. 3 
pp 387-394 November 25, 1938 
Scuuttz, C. BERTRAND, and THompson M. Stour. Preliminary remarks on the Oligo- 
cene of Nebraska. Bull. Geol. Soc. Amer. (Abstrac’:), vol. 49, no. 12, pt 
2, p. 1921. December 1, 1938 
Scuuitz, Joun R. Early Pleistocene mamma! fauna from “cinity of Grand View, 
Ada and Owykee Counties, Idaho. Proc. Geol. Soc. ..merica for 1937, p. 297 
June, 1938. (Abstract.) 
HWARZ, Ernst. Bobby. A gorilla from the west African Cameroons. Nature Mag., 
vol. 31, no. 6, pp. 341-342, illus. June-July, 1938. 
The Klipspringer. Nature Mag., vol. 31, no. 10, p. 592, illus. December, 
1938 
Scort, WiLut1AM Berryman. White River Artiodactyla. Science, n.s., vol. 88, no 
2291, pp. 503-504. November 25, 1938 


a 


Sera, G. L. Alcuni caratteri anaton jelle Platirrine ed il recente abbandono da 
parte di esse dell’arbitato acqi .. Arch. Zool. Italiano, Torino, vol. 25, 
pp. 201-218, figs. 6. 1938. (I iian, with summaries in four languages 


ncluding English. The structures described are peculiar to the group. 
They “point to recent leaving off of aquatic habitat,’’ p. 218.) 
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Serepryakov, A.H. Elephas mammonteus Cuvier versus E. primigenius Blumenbach. 
Bull. Acad. Sci. URSS, Cl. sci. math. et nat., Moscou, nos. 5-6, pp. 1063 
1068. 1938. (In English, with Russian resumé. The name primigenius 
must give way to mammonteus.) 

SHapDie, ALBERT Ray, Nicnoias Ianatius VALvo, and KENNETH Harry EckHert, 
The extrusive growth and attrition of the incisor teeth of Cavia cobaya. 
Anat. Rec., vol. 71, no. 4, pp. 497-502. August 25, 1938. 

Suaw, J.C. Mrppietron. The teeth of the South African fossil pig (Notochoerus capen- 
sis syn. meadows?) and their geological significance. Trans. Roy. Soc. South 
Africa, Cape Town, vol. 26, pt. 1, pp. 25-37, figs. 6. May, 1938. 

SHaw, Tsen-Hwanc. The skull of Chinese finless porpoise. Bull. Fan. Mem. Inst. 
Biol., Zool. ser., vol. 8, no. 5, pp. 373-386, figs. 7, tables. November 10, 1938 
(Neomeris phocaenoides). 

SurkaMa, T. Fossil bear from Kohura City. Jour. Geol. Soc. Japan, Tokyo, vol. 43, 
no. 515, pp. 647-659, figs. 2, pl. 36. August 20, 1936. (In Japanese.) 

Srppiqi, M. A. H., and R. V. Stneau. The fate of the duct of Cuvier in man and certain 
other mammals. Proc. Nat. Acad. Sci. India, vol. 8, pt. 3, pp. 68-70, figs. 6. 
August, 1938. 

Sxowron, 8S. Untersuchungen iiber das endokrine System des Igels (Erinaceus). 1. 
Histologische Veriinderungen in den Hoden und in den akzessorischen Driisen 
des miinnlichen Genitalapparates, die periodisch oder unter dem Einfluss von 
endokrinen Reizen auftreten. Bull. Internat. Acad. Polonaise Sci. et Lettr., 
Cracovie, no. 4, 7 B II, pp. 9-171, figs. 14, pls. 4. April-July, 1938 

Smiru, Laurence H. Beaver and its possibilities in water regulation. Bull. Univ 
Idaho, vol. 33, no. 22 (Bull. School Forestry, no. 8), pp. 85-88. December, 
1938. 

Snyper, L. L. A faunal investigation of western Rainy River District, Ontario 
Trans. Roy. Canadian Inst., Toronto, vol. 22, pt. 1, no. 47, pp. 157-213 
October, 1938. (Mammals, pp. 165-180.) 

Sprenc, Hans. Zur Ontogenie des Indrisinengebisses. Zusammenfassung. Inau- 
gural-Dissertation der medizinischen Fakultit der Univ. Bern. Anat. Inst. 
Univ. Bern. pp. 4. July 13, 1938. 

STAFFORD, JANE. Death rides arat. Bubonic plague’s ever-menacing invasion keeps 
forces of National and State public health services on the alert. Science 
News Letter, vol. 34, no. 9, pp. 134-135, figs. 2. August 27, 1938. 

Starx, V.N. Contribution to the knowledge of the Ussuri mole, Mogera robusta Nehr- 
ing. Bull. Far Eastern Branch Acad. Sci. USSR, Vladivostok, no. 31, pp. 
133-144, tables 2. 1938. (In Russian.) 

Steec, Kart Ver. Mastodon discovered in Ohio. Science, n.s., vol. 88, >o. 2291, 
p. 498. November 25, 1938. (Holmes County.) 

Srenuin, H. G. Zur Charakteristik einiger Palaeotheriumarten des oberen Ludien 
Bericht tiber die 18. Jahresversammlung der Schweizerischen Paliont 
Gesell., Basel (Ecologe geologice Helvetie), vol. 31, no. 2, pp. 263-292, 
figs. 17, pl. 8. 1938. 

Sremn, Grora H. W. Biologische Studien an deutschen Kleinsiugern. Archiv. f. 
Naturg., Zeitschr. f. Syst. Zool., Leipzig, n.F., vol. 7, pp. 477-513, figs. 8. 
December 30, 1938. (Sorex, Clethrionomys, Microtus, Sylvuaemus, and Apo- 
demus.) 

STEINBACHER, GreorGE. Der Vielfrass, ein wenig bekanntes nordisches Raubwild. 
Aus der Natur (Der Naturforscher), Berlin, Jahrg. 15, no. 6, pp. 190-191. 
September, 1938. 
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Srmpanov, P. N. Comparative study of age changes during the period of growth in 
rodents. Zool. Jour., Moscou, vol. 17, no. 5, pp. 787-794, figs. 4, tables 2. 
1938. (In Russian, with English summary.) 

STewarT, THomas Date. Accessory sacro-iliac articulations in the higher primates 
and their significance. Amer. Jour. Anthrop., vol. 24, no. 1, pp. 43-55, 
tables. July-September, 1938. 

Stirton, R. A. Irvington Pleistocene fauna from California. Proc. Geol. Soc. Amer- 
ica for 1937, p. 297. June, 1938. (Abstract.) 

Tertiary and Pleistocene antilocaprids and their apparent relationship to 
Antilocapra americana Ord. Proc. Geol. Soc. America for 1937, p. 297. 
June, 1938. (Abstract.) 

Stock, Cuester. Titanothere from the Sespe formation, north of the Ojai Valley, 
California. Proc. Geol. Soc. America for 1937, pp. 297-298. June, 1938. 
(Abstract.) 

A titanothere from the type Sespe of California. Proc. Nat. Acad. Sci., 
Washington, vol. 24, no. 11, pp. 507-512, figs. 2, pl. 1. November, 1938. 
Eocene amynodonts from Southern California. Proc. Nat. Acad. Sci., 
Washington, vol. 25, no. 6, pp. 270-275, pls. 1-2. June, 19389. (New: Amy- 
nodon reedi.) 

Srrauss, Frirz. Die Befruchtung und der Vorgang der Ovulation bei Ericulus aus 
der Familie der Centetiden. Bio-Morphosis, Leipzig, vol. 1, nos. 3-4, pp. 
281-312, figs. 16. 1938. 

STREETER, GeorGE L. Early stages of the macaque embryo. Bio-Morphosis, Leipzig, 
vol. 1, nos. 3-4, pp. 325-326. 1938. 

TEILHARD DE CHARDIN, P. The fossils from locality 12 of Choukoutien. Palaeon- 
tologia Sinica, Nanking, n.s.C., no. 5, pp. 1-50, figs. 36, pl. 1. August, 1938. 

TEILHARD DE CHARDIN, P., and M. Trassarert. Cavicornia of South-eastern Shansi. 
Palaeontologia Sinica, Nanking, n.s.C, no. 6, pp. 1-106, figs. 65, pls. 1-4, 
tables 4. August, 1938. (New: Dorcadoryz, D. triquetricornis, Sinoryz, 
S. bombifrons, ? Protoryx yushensis, ? P. bohlini, Tragocerus laticornis, ? An- 
tilospira gracilis, ? A. zdanskyi, ? A. robusta, Sinoreas, S. cornucopia, Lyro- 
cerus, L. satan, Boopsis breviceps. 

Tosiren, H. Uber das Gebiss des Hipparion matthewi Abel. Neues Jahrbuch f. Min- 
eral. Geol. u. Paliont., Stuttgart, Beilage-Bainde, Abt. B, vol. 80, no. 2, 
pp. 279-305, 1 table, pl. 12. September 30, 1938. 

Turov, S. B. Matériaux pour l’étude de la faune des mammiféres de la region de 
3arguzin (Bafcal N. E.). Arch. Mus. Zool. Univ. Moscou, vol. 3, pp. 25-40. 
1936. (In Russian, with French summary.) 

TrBAIN, Acu., E. DeCHamBre, and M.A. Pasquier. Les mammiféres des collections 
vivantes du Muséum National d’Histoire Naturelle. Mammalia, Paris, 
vol. 2, no. 3, pp. 148-156. September, 1938. 

JRBAIN, Acu., W. Riesz, and J. Nouvert. Deux cas de Tuberculose cérébrale des 
Singes du Parc zoologique. Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 10, 
no. 6, pp. 560-566, figs. 2. November, 1938. 

VaiLt, R. W. G. The American sketchbooks of a French naturalist 1816-1837. A 

description of the Charles Alexander Lesueur collection with a brief account 
of the artist. Proc. Amer. Antiq. Soc. Boston, vol. 48, pt. 1, n.s., pp. 49-155, 
7 sketches, photo. April 20, 1938. 

ANDERHOOF, V. L., and JosrrH T. Grecory. Status of the later Tertiary dog Aelu- 

rodon. Proc. Geol. Soc. America for 1937, p. 290. June, 1938. (Abstract.) 

ARNER, I. M. Special game problems in the national forests of southern Idaho. 

Bull. Univ. Idaho, vol. 33, no. 22 (Bull. School Forestry, no. 8), pp. 9-11. 
December, 1938. 


< 


< 
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VarsHAVASKY,S.N. Seasonal variations of the daily activity cycles in the grey ground 
squirrel (Citellus pigmaeus Pall.). Zool. Jour., Moscou, vol. 17, no. 5, pp 
795-810, figs. 8, tables 6. 1938. (In Russian, with English summary.) 

Viret, J., and R. BALLAND. Un gisement de mammiféres quaternaires 4 Bruges (Gi- 
ronde). Bull. Soc. Géol. France, Paris, ser. 5, vol. 8, nos. 5-6, pp. 517-528, 
fig. 1. 1938. 

V4ARREN, Epwarp R. The work of beavers. Scientific Monthly, vol. 47, pp. 176-181, 
figs. 5. August, 1938. 

WertsteIn, Orro v., and F. Mtutuorer. Die Fauna der Héhle von Merkenstein in 
N.-O. Archiv. f. Naturg., Zeitschr. f. Syst. Zool., Leipzig, n.F., vol. 7, 
pp. 514-558, figs.6. December 30, 1938. 

Witson, J. W. H. Hunting in South Africa. Science, n.s., vol. 88, no. 2291, p. 499 
November 25, 1938 

Witson, Ropert W. California Eocene rodents. Proc. Geol. Soc. America for 1937, 
p. 298. June, 1938. (Abstract.) 

Winters, L. M. Artificial insemination. American Fur Breeder, Duluth, vol. 11, 
no. 3, pp. 16,18. September, 1938. 

Woop, Horace E_mer, 2nd. Continental Cenozoic at Three Forks, Montana. Proc 
Geol. Soc. America, 1937, pp 291-292 June, 1938 
“Orthogenesis’’ in Amynodont rhinoceroses. Bull. Geol. Soc. Amer. (Ab- 
stracts), vol. 49, no. 12, pt. 2, p. 1924. December 1, 1938 

YaBE, Hisakatsu, and Toxio Sarkama. A new Jurassic Mammalia from Manchuria 
Proc. Imp. Acad. Tokyo, vol. 14, no. 9, pp. 353-357, figs. 3. November, 1938. 
(New: Manchurodon, M. simplicidens.) 

Yaai, TEISUKI Mammoth remains from Iyasaka-Mura, Manchuria, and their dis- 
tribution in same country. Jour. Geogr. Tokyo, vol. 50, no. 596, pp. 11-12, 
pl. 4. October, 1938. (English abstract.) 

Mammoth tooth from Nokoro, South Sakhalin. Jour. Geogr., vol. 50, 
no. 596, pp. 12-13, pl. 5. October, 1938. (English abstract.) 

Youna, C. C. An early Tertiary vertebrate fauna from Yuanchii. Bull. Geol. Soc. 
China, Nanking, vol. 17, nos. 3-4, pp. 413-438, figs. 16. December, 1937. 
(New: Hyxnodon yuanchiiensis, Diplolophodon major, Gobiohyus yuanchiiensis, 
Adapidium huanghoense.) 

Youna, VERNON A. The carrying capacity of biggamerange. Jour. Wildlife Manage- 
ment, vol. 2, no. 3, pp. 131-134. July, 1938 

ZaLkin, V. I. Taxonomy and origin of the porpoises of the Azoph and Black Seas 
Zool. Jour., Moscou, vol. 17, no. 4, pp. 706-733, figs. 10, tables 9. 1938. (In 
Russian, with English summary. Phocaena phocoena, not distinct from 
P. relicta.) 

ZAVATTARI, Epoarpo. Essai d’une interprétation physiologique de l’hypertrophie des 
bulles tympaniques des mammiféres Sahariens. Mammalia, Paris, vol. 2, 
no. 4, pp. 173-176. December, 1938 

Zeptwitz, FRanNz GraF. Von der Gemse, Naturforscher, Berlin, Jahrg. 14, no. 10, 
pp. 314-318, illus. January, 1938 

Ziscuka, A. E. The cheapest tractor. Canadian Geogr. Jour., Ottawa, vol. 17, no. 3, 
pp. 142-145, illus. September, 1938 

ZUCKERMAN, 8., C. vaN WAGENEN, and R.H.Garpinger. The sexual skin of the rhesus 


monkey. Proc. Zool. Soc. London, vol. 108, ser. A., Gen. and Exper., pt. 2, 
pp. 385-401, pls. 1-6. July, 1938. 
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OBITUARY NOTICES 


Se a 
EDMUND HELLER 


Edmund Heller, a charter member of the Society, died in San Francisco, California, 
on July 18, 1939, at the age of 64. He was widely known as a naturalist and collector, 
having participated in expeditions to the Galapagos Islands, Alaska, Mexico, Africa, 
China, and South America. He had been officially connected with the Field Museum of 
Natural History, the American Museum of Natural History, the Museum of Vertebrate 
Zoology, the United States Biological Survey, and the Smithsonian Institution. He 
had been director of the Milwaukee Zoological Garden, and, at the time of his death, 
was director of the Fleischacker Zoo in San Francisco 

Heller’s first important expedition was made in 1898, with Robert E. Snodgrass, to 
the Galapagos Islands. In 1905 he went with Carl Akely to British East Africa (now 
Kenya Colony) and made an important collection of the small mammals of that region. 
In 1909 he accompanied, as naturalist, the Smithsonian African Expedition. After- 
ward, he collaborated with Theodore Roosevelt in the preparation of the two volumes 
entitled ‘“‘Life Histories of African Game Animals’”’ (Scribner, 1914). In 1921 he joined 
the Yale University-National Geographic Society Expedition to Peru, collecting there 
some 900 mammals 

In the breadth and variety of his field work, he must be ranked among the truly 
great zoological collectors. Of mammals alone there are nearly 9000 of his specimens in 
the Field Museum and 2000 in the U. S. National ialaest um. His technical publications 
on mammals number about 22 titles. —-A. H. Howe 1 


JAN VERSLUYS 


Doctor Jan Versluys, Professor of Zoology in the University of Vienna, Germany, 
died on January 22, 1939 at the age of 66. Born at Groningen, Holland in 1873, he 
studied zoology at the University of Amsterdam under Max Weber and Carel Philip 
Sluiter. Later he obtained his Ph.D. at the University of Giessen, Germany with a 
thesis on the ear of the Lacertilia and Rhynchocephalia. He was lecturer in the Uni- 
versity of Amsterdam, assistant professor at Giessen, and later professor of zoology at 
Gand, Belgium, and in Vienna. His principal field of research was the morphological 
zoology of vertebrates. He travelled extensively: through the Caribbean, through the 
Dutch East Indies with Max Weber, on the “Siboga’ ’ to South Africa, and in Greece. 
He also visited the United States. Dr. Versluys was a member of the American Society 
of Mammalogists, and an honorary member of various learned societies, including the 
Academies of Sciences at Amsterdam and Vienna, and the Zoological Society of London. 

KarL SCHLUDERMANN-PAPOUSCHEK. 
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COMMENT AND NEWS 


SPECIAL 20-YEAR INDEX COMMITTEE 


At the 18th annual meeting of the Society, held in Philadelphia in May, 1936, Presi- 
dent Anthony was authorized to appoint a special committee to consider the prepara- 
tion of a 15-year index to the Journal. Later that year the committee was organized, 
under the chairmanship of A. H. Howell, and it was decided to prepare a 20-year index. 
Volunteers were called for to prepare the index cards and the following members agreed 
to do the work: Shaler E. Aldous, Seth B. Benson, Ian McT. Cowan, William B. Davis, 
John Eric Hill, E. V. Komarek, George H. Lowery, William H. Marshall, Olaus J. Murie, 
Robert T. Orr, E. L. Poole, C. C. Sanborn, Miss Viola S. Schantz, William T. Shaw, 
Miss Carolyn Sheldon, C. C. Sperry, R. A. Stirton, Tracy I. Storer, and Ivan R. Tom- 
kins. 

The work is progressing satisfactorily and it is expected that by the end of this year 
the cards will be ready for assembling. 

Since A. H. Howell has assumed the editorship of the Journal, he has been obliged to 
resign the chairmanship of the Special Index Committee. President Jackson has ap- 
pointed a new committee, as follows: 

Arnold L. Nelson, Chairman, U. 8. Biological Survey, Washington, D. C. 
Miss Emma M. Charters, U. 8. Biological Survey, Washington, D. C 
William H. Cheesman, U. 8. Biological Survey, Washington, D. C 

J. Kenneth Doutt, Carnegie Museum, Pittsburgh, Pa. 

Arthur H. Howell, U. 8. Biological Survey, Washington, D. C. 
Hartley H. T. Jackson, U. S. Biological Survey, Washington, D. C 
Paul B. Johnson, 1673 Columbia Road, N. W., Washington, D. C 
Edward A. Preble, American Nature Association, Washington, D. C 
Clifford C. Presnall, National Park Service, Washington, D. C. 

H. Harold Shamel, U. S. National Museum, Washington, D. C. 
Clarence F. Smith, U. 8. Biological Survey, Washington, D. C. 


A POSSIBLE USE FOR COTTON RATS 


The successful transmission of a strain of poliomyelitis to the eastern cotton rat, 
recently reported by the National Institute of Health of the United States Public Health 
Service, is regarded as an epochal development in the study of this disease. 

In commenting on the antecedent investigations, which are summarized in the 
September 22, 1939 issue of Public Health Reports, Dr. Thomas Parran, Surgeon General 
of the Service, said that the discovery of the susceptibility of this rodent species to the 
virus of poliomyelitis is especially timely since the war will interfere with the importa- 
tion of monkeys which hitherto have been the only susceptible experimental animals 
He pointed out also that the discovery of a cheap, easily-handled experimental animal 


that can be readily reared in captivity may be expected to facilitate further studies of 


infantile paralysis, including the seareh for a possible cure 
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weuinmnaie 10) peccary, 248 
Odinectinne cone. 428. oh Yaqui, 436. 
emiinede geen 20 Ki Pentalagus, 44 
hemionus crooki. 507 furnesi, 44 
hemionus sheldoni, 497. Perkins, R. Marlin, Subspecific crosses 
rginianus, 248, 250 between Lemur macaco macaco and 
virginianus virginianus. 81 Lemur macaco fulvus, 503 
Ondatra. 287 Perognathus, 63 
hat} 7 s toad). 204 tas feo flavescens flavescens, 377 
950. 287. 347. 506 flavescens perniger, 377 
eee 76. 81. 258. 465 flavus flavus, 430 
Onvelnwes master teavienwiun S54 hispidus paradoxus, 430. 
leucogaster melanophrys, 354 interme dius intermedius, 430 
ogaster utahensis, 354, 355 longimembris, 505 
dus torridus, 432 pacificus, 325 
aii 16 parvus olivaceus, 352 
Virgis 250) 287 parvus plerus, 352. 
Orcinus rectipinna, 21 penicillatus eremicus, 430 
On 7 Whsosten of the vaies of penicillatus sabrinus, 257. 
ial Seaielion te penicillatus seorsus, 257. 
lonaimembete. 805 spinatus seorsus, 257 
Orthogeomvs, 231, 232 Peromyscus, 108, 111, 203, 204 (as food), 
Osgood, Wilfred H., The mammals of wate 
Chin Meeutia tw Glover M boylii rowleyi, 433. 
hen fonts 113 crinitus auripectus, 356. 
otter, 370. 371 crinitus crinitus, 356 
Or nseilonin aa mil eremicus eremicus, 432 


gossypinus 
gossypinus 
gossypinus 
gossypinus 
Paguma larvata taivana, 45 
Palmer, T Bohlinella, a 

Deperetia Shikama, 110. 
178 


leucopus 


S., new name for leucopus 


leucopus 
Papio comatus, leucopus 


160, 304. 


hamadryas, 178, 181 


296, 298 

anastasae, 364 
palmarius, 364. 
restrictus, 364. 


, 347. 
ammodytes, 98. 
arizonae, 433 


noveboracensis, 


80, 99, 108, 
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maniculatus, 257, 341. 

maniculatus blandus, 433. 

maniculatus gambeli, 341. 

maniculatus gracilis, 108. 

maniculatus gunnisoni, 356. 

maniculatus inclarus, 355. 

maniculatus pergracilis, 356. 

maniculatus peridoneus, 356. 

maniculatus rubidus, 341. 

maniculatus rufinus, 433. 

maniculatus sonoriensis, 356, 433. 

nasutus, 434 

nuttalli, 296. 

nuttalli lewisi, 498. 

nuttalli nuttalli, 76, 80. 

polionotus, 292. 

polionotus albifrons, 364. 

polionotus decoloratus, 363. 

polionotus leucocephalus, 364 

polionotus niveiventris, 363. 

polionotus peninsularis, 364. 

polionotus phasma, 363. 

polionotus polionotus, 505. 

truei truei, 434. 
Petaurista grandis, 45. 

lena, 45. 

leucogenys hintoni, 43. 

pectoralis, 45. 
Philip, Cornelius B., A parasitological 

reconnaissance in Alaska with par- 

ticular reference to varying hares, 82. 
Phillips, John Charles, (obituary) 283. 
Phyllostomus hastatus panamensis, 228. 
Pipistrellus, 65. 

hesperus hesperus, 228. 

hesperus merriami, 422. 

subflavus subflavus, 79, 103. 
Pitymys, 480. 

nemoralis, 304. 

pinetorum, 347, 376. 

pinetorum auricularis, 81 

pinetorum scalopsoides, 160. 
Platygeomys, 87 (revision). 

angustirostris, 89, 90. 

fumosus, 88, 90, 91. 

gymnurus gymnurus, 88. 

gymnurus imparilis, 87, 89. 

gymnurus inclarus, 87, 88. 

neglectus, 87. 

planiceps, 87, 91, 92, 231. 

tylorhinus, 91. 

tylorhinus angustirostris, 87. 


varius, 90. 
zinseri, 91. 

Pliauchenia gigas, 367. 
humphreysiana, 367. 
magnifontis, 367 (fig.). 
minima, 367. 
singularis, 367. 
spatula, 367. 
vera, 367. 
vulcanorum, 367. 

pocket gopher, 63, 87, 93, 306. 
mountain, 429. 

Sulphur Springs Valley, 430. 

porcupine, 109, 246. 
Arizona, 438. 

prairie dog, Arizona, 427. 

Praopus, 329. 
hybridus, 331. 
peba, 335. 

Preble, Norman A., Climbing ability of 
the northeastern chipmunk, 373 

Procamelus, 367. 
benidentatus, 368. 
coartatus, 368. 
concerptus, 368. 
edenensis, 368. 
edenensis raki, 368. 
elrodi, 368. 
gracilis, 368. 
grandis, 367 (fig.). 
inaequidens, 368 
lacustris, 368. 
leptognathus, 368. 
madisonius, 368 
major, 368. 
minimus, 368. 
minor, 368. 
occidentalis, 367, 368. 
robustus, 368. 

Procyon lotor, 248, 249, 287. 
lotor lotor, 68, 79. 
lotor mexicanus, 423. 

pronghorn, Mexican, 439. 

Pteropus dasymallus daitoensis, 44. 
dasymallus formosus, 45, 46. 
dasymallus inopinatus, 44. 
dasymallus yayeyamae, 44. 
insularis, 46. 
mariannus loochoensis, 44. 
mariannus paganensis, 46. 
mariannus pelewensis, 46. 
mariannus ualanus, 46. 
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mariannus uluthiensis, 46 
mariannus yapensis, 46. 
molossinus, 46. 
phaeocephalus, 46. 
pilosus, 46. 
pselaphon, 46 
tuberculatus, 46. 

puma, Sierra Madre, 426. 


R 


rabbit, black-tailed jack, 435 
Florida marsh, 322 (habits). 
Gaillard’s jack, 435. 
jack, 110, 192 (as food), 306. 
snowshoe, 192 (as food 
swamp, 259, 306 

raccoon, 68 (habits), 287 
Mexican, 423 

ragondin, 288. 

Rangifer, 39 

rat, Norway, 438. 

rat musque, 289 

Rattus coxinga, 45 
culturatus, 45. 
exulans, 47 
exulans micronesiensis, 47 
jerdoni osimensis, 44 
mindanensis, 45. 
norvegicus, 81, 317, 319, 347, 438 
norvegicus norvegicus, 47 
rattus alexandrinus, 47 

taven, H. C., The identity of Cook’s 
kangaroo, 50. 

teithrodontomys fulvescens 
102 


humulis humulis, 80, 257. 


aurantius, 


humulis merriami, 80. 
megalotis, 258 
megalotis arizonensis, 432. 
megalotis megalotis, 355, 432 
megalotis ravus, 355. 
raviventris, 258 

rhinoceros, Asiatic two-horned, 1 (habits, 
figs 

Rhinoceros sondaicus, 13 

Ries, H. (see Gustafson, A. F.) 

ring-tail, Arizona, 423. 

rock-squirrel, 427. 


S 


ik 


Sangamona fugitiva, 248 
Scalopus, 153, 159, 171 


aquaticus, 347. 

aquaticus bassi, 362. 

aquaticus intermedius, 304. 

aquaticus machrinus, 78, 307. 

aquaticus parvus, 363. 

aquaticus pulcher, 306. 
Scapanus latimanus dilatus, 254. 
Schantz, Viola S., A white-footed bobcat, 

106; Karl A. Jacobson (obituary), 133. 
Schludermann-Papouschek, 

Versluys (obituary), 529. 
Schorger, A. W., Wolverine in Michigan, 

503; Notes on the muskrat, 506. 
Schultz, A. H., The ape in antiquity, by 

W. C. McDermott (review), 114. 
Schwarz, Ernst, A new _ porcupine 
from Borneo, 246; A 

checklist of African mammals, by 

Glover M. Allen (review), 388. 
Sciuropterus russicus aluco, 43. 


Karl, Jan 


(Thecurus 


russicus athene, 39, 40. 

Sciurus carolinensis 203, 248. 
carolinensis carolinensis, 75, 80. 
carolinensis leucotis, 76. 
chiricahuae, 429. 
niger rufiventer, 80. 
vulgaris orientis, 40. 

Scott, Thomas G., Number of fetuses in 
the Hoy pigmy shrew, 251. 

Scott, W. E., Swimming power of the 
Canadian otter, 371. 

sea lion, 137 (protection). 

sea otter, 371, 407. 
southern, 21 (habits, figs.). 

seal, northern elephant, 285 

seladang, 15. 

Selle, Raymond M., Golden-mantled 
ground squirrels raised in captivity, 
106 

Shadle, Albert R., and Thomas 8. Austin, 
Fifteen months of beaver work at 
Allegany State Park, N. Y., 299. 

sheep, Dall, 109. 

Sherman, 


Franklin, The swamp rabbit 
(Sylvilagus aquaticus aquaticus) in 
South Carolina, 259. 

Sherman, H. B., Notes on the food of some 
Florida bats, 103. 

shrew, Carolina, 304, 305. 
gray, 421. 

Hoy pigmy, 251 
Rocky Mountain, 421. 


GR 
* id 








saddle-backed, 244. 

short-tailed, 161, 252. 

Turkestan desert, 139, 140, 144 (fig.) 
Sicista, 39. 

caudata, 39. 
Sigmodon hispidus, 292. 

hispidus berlandieri, 434. 

hispidus texianus, 306. 

minimus minimus, 434. 

Simpson, George Gaylord, Ownership of 
separates, 111. 
skunk, 99, 254 (habits), 

Arizona, 425 


493, 509. 


Arizona spotted, 424 
hog-nosed, 438. 
northern hooded, 425. 
striped, 287, 295 
Smith 
tured by a gopher snake, 106. 
Smith 
fishing, 370 
Smith, Ronald W., A new 
arcticus from Nova Scotia, 244 
Smith, The 
Peromyscus family, 108 
(see Welter, W. A.) 


as food), 


Clarence F., Ground squirrel cap- 


Laurence H., Notes on an otter 


race of Sorex 


Wendell P. transfer of a 
Sollberger, Dwight E 
Sorex, 111, 204 
annexus, 43 
arcticus arcticus, 244. 
arcticus laricorum, 244 
arcticus maritimensis, 244. 
160, 252, 347 


laphaenodon, 39. 


cinereus, 
daphaenodon 
daphaenodon orii, 39 
daphaenodon yesoensis, 40 
fontinalis, 102 
fumeus, 309 
fumeus fumeus, 78 
leucogaster, 39 
merriami leucogenys, 348 
merriami merriami, 348 
minutus gracillimus, 40. 
pulchellus, 139 
shinto saevus, 40. 
tundrensis, 251, 252 
unguiculatus, 40. 
ultimus, 143 
vagrans amoenus, 348 
vagrans monticola, 42] 
Spencer, Donald A., Electrical recording 
of the activities of small mammals, 
479 
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Sperry, Charles C., Food habits of peg- 
leg coyotes, 190. 

Spilogale arizonae arizonae, 424. 
putorius, 79 

Sprague, James M., Mammal distribution 
records for 102; 
mammal mortality on highways, 110. 


Kansas, Notes on 
squirrel, 313 (as food). 

Chiricahua, 429. 

flying, 379. 

fox, 456. 

gray, 203 (as food). 

red, 203, 205 (as food), 257, 373. 

tree, 509. 
Kenneth E., Status of Myotis 
velifer in California, with notes on its 
life history, 225. 


Stegeman, LeRoy C 


Stager, 


, Some parasites and 
pathological conditions of the skunk 
(Mephitis mephitis nigra) in central 
New York, 493. 

Stoner, Dayton, Remarks on abundance 
and range of the opossum, 250. 

142. 

Sus leucomystax coreanus, 43 
leucomystax riukiuanus, 38, 44 
leucomystax taivanus, 45 

Svihla, Arthur, and Ruth Dowell Svihla, 
Elton’s method of preparing mammal 
skins, 111. 

Svihla, Ruth Dowell (see Svihla, Arthur 


swimming; cottontail, 506 


Suncus, 


Sylvilagus 372, 506 

aquaticus aquaticus, 259, 306 

audubonii minor, 436. 

floridanus, 250, 347. 

floridanus alacer, 306. 

floridanus ammophilus, 365. 

floridanus floridanus, 365 

floridanus holzneri, 436 

floridanus mallurus, 323, 365 

floridanus mearnsii, 81, 203, 204 (as 

food). 

nuttalli, 382. 

palustris paludicola, 322 
Synaptomys, 309. 

cooperi, 160. 
cooperi cooperi, 258 


cooperi stonei, 81 
T 


Taber, F. Wallace, Extension of the range 


of the armadillo, 489. 
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Tadarida cynocephala, 103, 252, 370, 382. talpoides agrestis, 234. 
macrotis, 65. talpoides andersoni, 234, 235. 
mexicana, 67, 382, 423. talpoides badius, 235, 242. 
nevadensis, 423. talpoides bridgeri, 233, 234. 

Talpa, 164, 165, 171. talpoides bullatus, 234. 

Tamias striatus, 107, 248, 347. talpoides caryi, 234. 
striatus fisheri, 80. talpoides clusius, 234. 
striatus lysteri, 110. talpoides columbianus, 233, 234. 

Tamiasciurus hudsonicus, 203, 257, 373. talpoides couchi, 235, 243. 
hudsonicus abieticola, 75. talpoides douglasii, 234. 

Tanupolama, 367. talpoides ericaeus, 235, 243. 

tapir, 16, 248 talpoides falcifer, 234. 

Tapirus haysii, 248, 250 talpoides fisheri, 233, 234. 
tennesseae, 248. talpoides fossor, 232, 234. 

tarsier, 57 (habits), 173 (habits). talpoides fuscus, 233, 234. 

Tarsius carbonarius, 57, 173. talpoides incensus, 235, 240. 

Tatu, 329 talpoides kaibabensis, 234. 
megalolepis, 331 talpoides kelloggi, 235, 237. 
novemcinctum texanum, 334 talpoides levis, 234. 
pastasae, 335. talpoides limosus, 235. 

Tatus, 329 talpoides loringi, 234. 
minor, 334. talpoides macrotis, 234. 

Tatusia, 329 talpoides medius, 235, 241. 
boliviensis, 334 talpoides melanops, 235. 
brevirostris, 334 talpoides monoensis, 234. 
rranadiana, 334 talpoides moorei, 234. 
hybrida, 331 talpoides myops, 234. 
leptocephala, 334 talpoides nebulosus, 234 
leptorhinus, 334. talpoides parowanensis, 234. 
leptorhynchus, 334 talpoides pryori, 233, 234. 
megalolepis, 331 talpoides quadratus, 233, 234. 
novemcincta mexianae, 334 talpoides relicinus, 235, 239. 


platycercus, 334 
propalatum, 331 


talpoides rufescens, 234. 
talpoides saturatus, 234. 


septemcinctus, 334 talpoides shawi, 235. 
Taxidea taxus berlandieri, 425. talpoides tacomensis, 235. 
Taylor, Walter P., (see Davis, William talpoides talpoides, 233, 234. 

B talpoides tenellus, 235, 238. 
Terres, J. Kenneth, Tree-climbing tech- talpoides trivialis, 235, 236. 

nique of a gray fox, 256. talpoides uinta, 233, 234 
Thalarctos maritimus, 39 talpoides wallowa, 234. 


maritimus ungavensis, 253. talpoides yelmensis, 235 


Thecurus major, 246. umbrinus tolucae, 87, 231. 
sumatrae, 246 umbrinus vulcanius, 231. 
Thomomys bottae, 233 Trichys, 247. 
bottae collinus, 429. Twichell, A. R., Notes on the southern 
bottae extenuatus, 430. woodchuck in Missouri, 71. 
clusius, 232 Z 
idahoensis, 233. { 
monticola, 233. Urocyon cinereoargenteus, 256, 294, 379. 
ocius, 233. cinereoargenteus cinereoargenteus, 79. 
pygmaeus, 233. cinereoargenteus ocythous, 202. 


quadratus fisheri, 233. cinereoargenteus scottii, 425. 
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Urotrichus talpoides adversus, 42. 
Ursus arctos beringianus, 39. 

arctos lasiotus, 40. 

floridanus, 248. 

nelsoni, 437 

thibetanus formosanus, 45 

thibetanus japonicus, 42 

Vy 

Versluys, Jan, 529 (obituary 
Virginia: local list, 75. 
Viscaccia viscaccia, 287 
viscacha, 287. 
Viverricula indica pallida, 45 
vole, meadow, 375. 

pine, 304, 305 
Vulpes fulva, 202, 295 

fulva argentata, 287 
79 
43 


macrotis neomexicana, 


fulva fulva, 
kiyamasai 
438 
vulpes peculiosa, 43 


vulpes schrencki, 39, 


40) 

vulpes splendidissima, 39 
W 

Marion N.., 


929 


Walker Carlos 


(obituary 


Clyde Goff 


Wallabia cangaru, 53 
wallaby, pretty-face, 54 (fig 
walrus, 
Warr n, 
Hall, 
Colorado, < 


372, 438 


137 (protection 
and I 
\ new subspecies of beaver from 


Edward R., Raymond 


IOs 
weasel, 


Arizona, 438 


3onaparte’s, 258 


long-tailed, 253 
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New Mexico bridled, 438. 
New York, 253. 
Weaver, Richard Lee, Attacks on porcu- 
pine by gray fox and wildcats, 379. 
Welter, Wilfred A., and Dwight E. Soll- 
berger, Notes the mammals of 
Rowan and adjacent in 
eastern Kentucky, 77. 
whale, finback, 137. 
humpback, 137. 
killer, 21. 
sei, 137. 


sharp-headed finner, 215. 


on 
counties 


sperm, 137. 
sulphur-bottom, 137. 
True’s beaked, 259. 
whiptail, 54 (fig.). 
wildcat, 379. 
Willett, G., An extension of the known 
range of Notiosorex crawfordi, 102. 
Williams, Cecil S., and Marcus C. Nelson, 
Highway mortality of rabbits in 
Idaho, 380. 
wolf, Mexican, 426. 
wolverine, 503 
woodchuck, 71 (habits), 205 (as food), 504. 
woodrat, bushy-tailed, 374. 
Mexican, 435. 
white-throated, 434. 
Yy 
Yerbua gigantea, 50. 
Z 
Zapus, 250. 
hudsonius, 160, 347. 
Zerbua kangaru, 53 
Zygogeomys, 231. 
trichopus, 87. 
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